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PREFACE 

The St. Clair River Point Source survey was a major organics 
survey undertaken jointly by the Ontario Ministry of the 
Environment and the Federal Environmental Protection Service 
during 1979-80. 

Based on results of the 1977 St. Clair River Organic Study 
and this follow-up industrial sampling program in 1979-80, 
numerous process modifications and improvements in waste 
treatment facilities have been effected to to reduce inputs 
of organic contaminants from Sarnia-area industries. The 
Ministry and Environment Canada recognize the need to update 
the information on organic discharges and are currently 
involved in a three-year bi-national Upper Great Lakes 
Connecting Channels Study. This will involve more intensive 
effluent characterizations, and investigations of ambient 
water, sediment and biological conditions. 

Sampling of municipal water supplies between Sarnia and 
Amherstburg was carried out by the Ministry's Southwestern 
Region in 1982 and 1903 when preliminary analytical results 
from this 1979-80 point source survey became available. The 
water supply survey revealed concentrations of organic 
compounds in finished water were generally low and presented 
no cause for concern in relation to available drinking water 
objectives and guidelines adopted in Ontario and elsewhere. 

Recent and ongoing surveys carried out by the Ministry 
include assessments of water and sediment quality, 
biomonitoring studies using "clean" introduced clams to 
assess the bio-uptake of organic contaminants, contaminant 
levels in minnows and sport fish, and evaluations of the 
diversity of bottom fauna and contaminant levels in these 
benthic organisms. These biological assessments will be 
intensified as part of the Upper Great Lakes Connecting 
Channels Study. 
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The analytical results for this project became available 
during 1982 and 1983. Because of the preliminary nature of 
organics testing at the time, complexity of the analyses 
conducted, including laborious confirmatory steps, and the 
magnitude of the data base requiring evaluation, difficulties 
were encountered in bringing the project to completion. 
Sample collection, handling and storage protocols in 1979-80 
were subsequently recognized to be inadequate to retain many 
of the volatile compounds that could be present, resulting in 
lower concentrations for these compounds or possibly a loss 
below the detection limit in some cases. Because of this 
problem and factors related to analytical precision, it was 
decided very early that a semi-quantitative format for 
presentation of the data would be necessary, accepting that 
the results for volatiles probably underestimate the levels 
of some contaminant discharges to the St. Clair River. 
Notwithstanding these limitations, it was felt that this 
report would provide a worthwhile basis for evaluating and 
implementing additional pollution controls and serving as 
baseline data for future surveys. 
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EXECUTIVE SUMMARY 

A total of 235 samples were collected from industrial 
discharges, process sewers and service waters in the 
St. Clair River area over a two-year period and analyzed for 
78 selected organic priority pollutants. Of these 78 organic 
priority pollutants, 74 were identified at least once during 
the study. The most frequently found compounds in final 
discharges were: 



Benzene 

Cis-1 , 3-dichloropropene 

2 -Chloroethyl vinyl ether 

1,1,2,2, -Tetrachloroethane 

Tetrachloroethylene 

Bis(2-ethylhexyl) phthalate 



] 

] 



These compounds were identified in more than 50% of the final 
discharges. 

During 1980, four discharges were sampled continuously over 
extended periods of time. Very few compounds were 
consistently identified in any one discharge and the 
concentration levels of priority pollutants varied up to 
three orders of magnitude. 

In order to evaluate whether a conventional treatment 
facility could reduce or remove hazardous organic pollutants, 
the Petrosar wastewate treatment system was continuously 
sampled for 9 days. 

The treatment system did reduce the concentration of many 
compounds . Each component of the treatment system was 
effective in reducing different classes of organic 
compounds . 



Compounds not separated by G.C. methodology. 
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1.0 INTRODUCTION 

With the ever-increasing number of organic compounds being 
identified in water, sediments and biota of the Great Lakes, 
attention has been focussed in recent years on the possible 
sources of these compounds. Most of these compounds are wastes 
and/or by-products of industrial processes. Recent surveys have 
concentrated on areas where high concentrations of industries are 
found such as the Niagara River, the Detroit River and the St. 
Clair River. 

Vfhen oil was discovered at Oil Springs in Lambton County, Ontario 
in the late iSOO's, the area was destined to become the heart of 
Canada's petrochemical industry. At the turn of the century. 
Eastern States Standard Oil (ESSO) purchased the Imperial Oil 
Company and built a new refinery on the banks of the St. Clair 
River at Sarnia. This became the focal point for further expan- 
sion and development of the Canadian petrochemical industry. 

As the population of the area increased, the uses of the St. 
Clair River became more diversified. Uses such as public con- 
sumption, commercial fishing, recreation, industrial service 
water, cooling water and waste disposal posed conflicting demands 
upon the resource. Several studies have been conducted by the 
Ministry of the Environment (previously the Ontario Water 
Resources Conmlssion) as well as by local industries and the 
Lambton Industrial Society (a cooperative group supported by 
local industries) which indicate that significant environmental 
improvement has occurred in the river with respect to heavy metal 
levels. Previous studies, however, have not included the wide 
range of organic compounds investigated in this study. 

Historically, the evaluation of environmental contamination in 
rivers was based on the measurement of gross chemical parameters 
such as total organic carbon (TOC), biochemical oxygen demand 
(BOD), and total and suspended solids (TS and SS). These 
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parameters can indicate major changes in water quality but do not 
identify the chemicals responsible for that change. The growth 
in industrial! zation resulted in a much wider range of contami- 
nants being discharged to rivers, especially organic compounds. 
Concurrent advances in analytical technology provided the capa- 
bilities to isolate, detect and measure these contaminants. 
These sophisticated analytical techniques, the most powerful 
being the combination of gas chromatography and mass spectro- 
metry, has enabled scientists to measure trace concentrations 
(lyg/L) of organic compounds in water. 

To date, a large number pf organic chemicals have been identified 
in the Great Lakes. Analytical efforts have focussed on the most 
toxic of these chemicals and those vriiich are used industrially 
with the greatest frequency. 

Investigations by the Ontario Ministry of the Environment in 1975 
(Sakuma, Meresz and Ma) and 1977-79 (Bonner and Meresz) identi- 
fied a wide range of organic compounds in the final discharges of 
the various petrochemical -based industries along the St. Clair 
river. Both studies identified primarily volatile organic com- 
pounds . 

In 1979, the Ontario Ministry of the Bivironment in coop- 
eration with the Federal Environmental Protection Service 
embarked on a two-year study to survey most of the discharges to 
the St. Clair River. During this effort attention was given to 
a selected number (78) of organic compounds (volatile, acid and 
base /neutral extractable fractions) which had previously been 
identified by the U.S. E.P.A. as priority water pollutants. In 
addition to final dischcirges, service waters and several inplant 
process streams were also sampled. In the second year of the 
study, four discharges and one wastewater treatment facility were 
selected for intensive investigation. This report presents the 
results of the two-year study. 
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2.0 OBJECTIVES 



The primary objectives of this study were: 

1 . To conduct an organic pollutant survey of the major point 
source discharges in the St. Clair River area to establish a 
baseline database against which to measure future improvements 
or deteriorations in water quality. 

2. To determine concentration levels of organic compounds in four 
selected industrial discharges over an extended period of time 
(up to 42 days). 

3. To determine if a selected conventional treatment system can 
effectively remove or significantly reduce the levels of these 
organic pollutants. 



3.0 STUDY AREA 



The St. Clair River flows from Lake Huron in the north to Lake 
St. Clair in the south, a distance of about 6^4 kilometres. A map 
of the river and its immediate surrounding area is given in 
Figure 1 . 

The daily flow of the river varies from 390 x 10* m' in the 
summer to -490 x 10* m^ during runoff. Generally, the bottom 
profile is consistent with a deep central channel and shallow 
shelves close to the banks. The majority of the flow (90?) 
occurs in the main channel with the remaining flow divided along 
each shore (5$). The majority of discharges to the river take 
place in the shallow shoreline area. Figure 2 indicates relative 
locations of the various industries and sewage treatment plants 
sampled along the St. Clair River. 



FIGURE 1. 
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4.0 METHODS 

^4.1 SAMPLING PROGRANWE 

J4.1.1 Programme 1979 

The programme in 1979 was designed to sample the major indu- 
strial discharges and water pollution control plant (WPCP) 
wastes. These discharges were sampled at least three times 
during the sumraer. Collections were scheduled so that samples 
were taken on different week days and to ensure that the 
plants were operating under "normal conditions". Samples were 
not collected immediately before or after a scheduled shutdown 
or after abnormal plant operation. 

A total of 1^3 samples were collected in 1979 from 13 com- 
panies, 3 water pollution control plants (WPCP) and at several 
locations along the Township Drainage Ditch. These included: 

Sample No. of Samples 

Service Water 24 

Final Discharges 66 

Process /Inplant 36 

Sewage Plants (WPCP) 3 

Township Ditch 14 

143 
The sample locations and number collected are summarized in 
Table 1. Sample number, location, date, type [service water 
(W), final discharge (F), process /inplant (P), and Township 
Ditch (D)] and sampling method [grab (G) or ccmposite (C)] are 
given in Appendix A Table A1 . 
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Table 1. Summary of the samples collected during 1979 



Company 



Sample Site 



Number of Samples 



u • X • L> • 



Final 
Service Water 



3 
3 



Cabot Carbon 



Final 



Corunna WPCP 



Final ■ 



Dow Chemical 



3rd St. Sewer 

42" Sewer 

48" Sewer 

54" Sluice * 

Acid Tile Drain 

Service Water 



^ 



3 
ii 
3 
3 
3 
3 



Dupont 



Final 
Service Water 



4 
3 



ESSO Chemical 



A/C Filter 
Dual Media Filter 
<^Final 
Raw 



H 

3 

4 

3 



Ethyl Corp. 



Final 
Neutralization Pit 



4 
3 
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Table Kcont.). Summary of the samples collected during 1979. 



Company 



Sample Site 



Number of Samples 



Fiberglas Canada Disposal 

Final 



2 

t 



Homes Insulation 



Final 



lOEL 



Drainage 

Final 

Raw 

Service Water 



1 
3 
3 
3 



Petrosar 



A/C Filter 
Biox. Unit 
DAF 
Final 
Service Water 



H 
3 



Pt. Edward WPCP 



Final 



Polysar Ltd. 



54" Sewer 
56" Sewer 
72" Sewer 
Ditch In 
Ditch Out 
Service Water 
Stereo API 
Styrene H 



n 



3 
3 
3 
2 

3 
3 

4 
2 
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Table Ucont.). Summary of the samples collected during 1979. 



Company 



Sample Site 



Number of Samples 



I 
I 



Sarnia WPCP 


. Final 




■ ^ J 


Shell Oil 


Biox. Unit 




Cooling Water 




Final (Comp.) 




Service Water 


Sun Oil 


Final 




Raw 




Service Water 




Treated 


Township Ditch 


At RR Tracks 



SRD Above Fiberglas 
Scott Rd. Ditch 



1 
1 
2 
3 

3 
3 
3 

1 

2 
6 
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i^.1.2 Programme 1980 

The 1980 sampling programme was designed to monitor four final 
discharges and service waters, based an consecutive day samples 
conpoeited for variable time periods. Discharges from Esso, 
Polysar, Dow and Ethyl were selected based on preliminary data 
from the 1979 samples and consultation with the MOE District 
Office. Again the schedule was established after consultation 
with each company so that the sampling period did not cover any 
routine shutdowns or major change in processes. 

Sampling at ESSO Chemical (service water and final) and Dow 
Chemical (service water and Third Street Sewer) were for 30 con- 
secutive days. These daily composites were combined into six 
5-day composites for each sample site. The Polysar service 
water, Ditch In and Ditch Out were sampled for 20 consecutive 
days. These daily composites were combined to give four 5-day 
composites for each site. Ethyl Corporation's service water and 
final discharge were sampled continuously for 42 days. These 
samples were conbined to give six 7-day ccmposites for each 
sampling location. These scunples were analyzed for volatiles as 
well as the base /neutral and acid fractions. 

The Petrosar wastewater treatment facility was selected for 
detailed evaluation of efficiency for removal of organic 
compounds. The treatment plant was sampled at four locations: 

-discharge from the Oily dissolved air floataticffi 

(DAF) 
-Chemical DAF 
-Biox Unit 
-A/C Filter 
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Daily ccxnpoete samples were obtained over nine consecutive days 
which were analyzed individually. During the nine-day sampling 
period the service water was sampled three times (24 h composite) 
and the final discharge sampled five times (24 h composite). The 
sample locations and number of samples collected are sunmarized 
in Table 2. 

Sample number, location, date, sample type and method of sampling 
are listed in Appendix A Table A2. 



4.2 ST. CLAIR RIVER POINT SOURCE DESCRIPTIONS 



The industrial and municipal descriptions and schematics are 
presented in Appendix B and are current to 1979 or 1980 where 
applicable. Where significant changes have since been made to 
product lines and/or wastewater treatment systems, these changes 
are noted and are current to 1985. The municipal water pollution 
control plant (WPCP) descriptions include the plant capacity, 
type or treatment and historical data for the removal of 
BODs, SS and phosphorus. The industrial descriptions are 
limited to a listing of the product line and details of the 
wastewater treatment systems in place at the time of the 1979/80 
surveys. Sampling locations and dates are indicated and are 
shown on the site schematics. 



4.3 SAMPLING PROCEDURES 



4.3.1 Containers 

Sample containers used were 2.5 litre glass bottles with 
teflon-lined caps. Samples were refrigerated immediately after 
collection and stored at 3°C. They were transported to Toronto 
weekly in ince-packed coolers and stored at 3°C until extraction. 
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Table 2. Summary of the samples collected during 1980. 



Company 



Sample Site 



Number of Samples 



Dow Chemical 



3rd St. Sewer 
Service Water 



6 

6 



ESSO Chemical 



Final 
Service Water 



6 

6 



Ethyl Corporation 



Final 
Service Water 



6 

6 



Petrosar 



A/C Filter 
Biox. Unit 

Chemical DAF 
Final 
Oily DAF 
Service Water 



9 
9 
9 
5 
9 
3 



Polysar Corporation Ditch In 

Ditch Out 
Service 






I 
I 
I 
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All equipment was acetone-washed and dried in order to avoid 
contamination. Only glass, teflon or stainless steel 
materials were used except where noted. Sample bottles were 
cleaned with soap, rinsed, acetone-washed (acetone distilled 
in glass) and dried in a fume hood for 24 hours. Sample 
bottles were triple-rinsed with the sample prior to filling. 
All bottles were filled so that there was no air space in the 
bottle. 



4.3.2 Collection 



Grab samples were collected directly into a sample bottle or 
in an acetone-washed, stainless steel beaker rinsed with 
distilled water. 

Composite samples were collected using a continuous flow peri- 
staltic pump connected by teflon tubing to the pump head and 
from the pump head to the sample bottle. A short length (10 
cm) of rinsed tygon tubing was used in the pump head. At 
Polysar, composite samples were taken directly from the 
company's composite sampler. 

Samples collected in 1980 for conventional chemical analysis 
(phenols, total solids, suspended solids, dissolved solids, 
dissolved organic carbon, dissolved inorganic carbon and par- 
ticulate carbon) were taken from the composite sample and 
stored in nalgene bottles until analyzed. Phenol samples were 
collected in 250 mL bottles and CuSO* preservative was 
added. No samples were collected for conventional chemical 
analysis during the 1979 programme. 

All conventional chemical analyses were conducted at the MOE 
laboratory in Rexdale according to the standard methods 
described in "Handbook of Analytical Methods". 
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1.4 ORGANIC ANALYSES 

4.1.1 Analytical Approach 

The parameters to be analysed in this study were a group of 

seventy eighty priority pollutants including volatile organics, 

basic/neutral and acidic extractable organics. These compounds 
are listed in Table 3« 

The analytical approach used in the measurement of these trace 
organic components incorporated, as a first step, a sample 
concentration procedure. This involved a purge and trap con- 
centration of volatile organics and a liquid /liquid extraction of 
extractable organics. The individual fractions were then 
analysed by packed column gas chromatography with detection by a 
flame ionization detector (FID) in conjunction with an electron 
capture detector (ECD) where appropriate. Full details of the 
methodology employed are given in Appendix C. 

Potential interferences encountered when analysing these complex 
samples by packed column gas chrcxnatography were responsible for 
the presentation of data in a semi -quantitative manner. This 
approach was the state-of-the-au?t at the time of the initiation 
of the study in 1979. The use of low resolution packed columns 
has since been superceded by the routine application of high 
resolution capillary columns for such analyses. 

Some of the extracts investigated were extremely complex in that 
they included a "hydrocarbon envelope" which interfered with many 
of the analytes. The hydrocarbons observed are not unexpected in 
effluents from the petrochemical industry, since they are 
derived from petroleum fractions such as fuel oil. Supplementary 
clean-up techniques were necessary for the analysis of such 
samples. 



I 
I 
I 
I 
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Table 3- Organic compounds analysed. 



VOLATILES 
-- Methylene chloride 

Trichlorofluoromethane 

1 , 1 -Dichloroethylene 

1 , 1 -Dichloroethane 

Trans-1 ,2-dichloroethylene 

Chloroform 

1 ,2-Dichloroethane 

1 , 1 ,1 -Trichloroethane 
"'^ Carbontetraohlorlde 

Dichlorobromomethane ) * 

Bis(2-chloromethyl)ether ) 

1 ,2-Dichloropropane 

Trans-1 ,3-dichloropropylene 
vTrichloroethylene ) 

Chlorodibromomethane )* 

1 ,1 ,2-TriGhloroethane ) 

Cis-1 ,3~dichloropropene ) 
V Benzene ) * 

2-Chloroethylvinylether ) 

Brotnofonn 

1,1,2, 2-Tet rachloroethane ) * 

Tetrachloroethylene ) 
> Toluene 

Chlorobenzene 
■■• Ethylbenzene 
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Base /Neutral Extractables 

1 ,3-Dichlorobenzene 

1 4-Dichlorobenzene 

Hexachloroethane 

1 ,2-Dichlorobenzene 

Bi s ( 2-chloroi sopropy 1 ) ether 

Nitrobenzene 

N-Nitroso-di-n -propylamine 

Bi 3 ( 2-chloroethoxy ) methane 

Hexachlorobu tad i ene 

1 ,2,4-TrichlorobenEene 

Naphthalene 

2-Chloronaphthalene 

Acenaphthylene 

Acenaphthene 

Dimethyl phthalate 

2, 6-Dlnitro toluene 

Fluorene )» 

4-Chlorophenyl phenyl ether ) 

Diethyl phthalate )* 

2,4-Dinltrotoluene ) 

1 ,2-Diphenylhydrazine 

N-Nitrosodlphenylamine ) 
* Fsxachlorobenzene ) * 

U-Bromophenyl phenyl ether ) 

Phenanthrene ) * 
>^Anthracene ) 

Di-n -butyl phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl benzyl phthalate 

Bi 3 (2-ethy Ihexy 1 ) phthalate 

Chrysene 

Benz ( a ) anth racene 

3,3'-Dichlorobenzidine 
<=^Di-n-octyl phthalate 



- I 7 - 

Table 3(cont.). Organic compounds analysed. 



Benzo(b)fluoranthene ) * 


Benzo{i<)fluoranthene ) 


-^ Benzo ( a ) pyrene 


Indenod ,2,3-c,d)pyrene ) 


Di benzo { a, h) anthracene ) 


Benzo(g,h,i)perylene 


Acid Extractables 


■ Phenol 


2-Chlorophenol 


2,4-Dimethylphenol )* 


2-Nitrophenol ) 



2,J|-Dichlorophenol 
p-Chloro-m-cresol 
2 , 4 , 6-Trichlorophenol 
2,4-Dinit rophenol 
4-Nitrophenol 
4 , 6-Dini tro-o-cresol 
- Pentachlorophenol 



* compounds not separated by GC methodology. 
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^.^.2 Quality Assurance 

The confirmation of approximately 5% of san¥>les by gas chroma- 
tography/mass spectrometry (GC/MS) was originally planned for 
quality assurance purposes. Owing to the complexity of the 
samples, additional GC/MS confirmation was found to be 
required in order to improve data quality. 

Confirmation of GC/MS was carried out on a total of 16$ of 
individual fractions over the 2 year sampling period. Of the 
1M5 samples analysed in the 1979 sampling, 36$ had one or more 
fractions submitted for GC/MS confirmation while in 1980, H6% 
of samples were sutmitted for GC/MS confirmation of at least 
one fraction. The following Table indicates the percentage of 
fractions confirmed by GC/MS for each study year. 



TABLE h 
Percentage of fractions confirmed by GC/MS for each study year. 







Fraction 




Study Year 


Base/Neutrals 


Acids 


Volatiles 


1979 


32 


2 


5 


1980 


39 


13 


11 



The choice of fractions to be analysed by GC/MS was governed 
by the large number of samples v^ich required conflrraational 
analysis. 

Additional details of the quality control prograin are included 
in Appendix C. 
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14,4.3 Data Interpretation 

Potential interferences encountered when analysing complex 
samples by packed column gas chromatography resulted in a deci- 
sion to present the data on a semi -quantitative basis rather than 
in the quantitative manner initially planned for the study. The 
semi -quantitative approach enables some compensation to be made 
for the possibility of interferences affecting the quantification 
of a particular component. The concentration range categories 
used throughout this report are; 



A 1-10 ug/L 

B 10-100 ug/L 

C 100-1000 ug/L 

D 1-10 rag/L 

E 10-100 rag/L 

F 100-1000 mg/L 

* peak identified by GC but not confirmed by GC/MS 
analysis 

- peak identified by GC but not confirmed by GC/MS 
analysis of samples from related sites 



The detailed guidelines used in the serai -quantitative 
interpretation of the data are presented in Appendix C. 



4.4.4 Limitations of Data 

The data presented in this report constitutes the first attempt 
to develop a data base for complex industrial organic discharges 
to the St. Clair River. 

Several aspects of this study need to be considered prior to the 
use of any of the data generated. 
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1 . The number of samples collected from any one location was 
limited. The typical variation in composition of each 
discharge may not be covered by the sampling programme as 
set up. 

2. Some of the samples were taken as composites over a period 

of time. This technique, while accounting for within-day 
(for a 24 hour composite) or day-to-day (for a nailti-day 
composite) variation, probably will lead to 3<Mne losses of 
the volatile organics present. 

3. The data set presented in this study is a serai -quantitative 
one based primarily on packed column GC analysis with dete- 
ction by FID or by combined FID/ECD. Many of the data 
sub-sets have been confirmed by the application of GC/MS 
and these confirmations extrapolated to associated dis- 
charges. 

In light of the semi -quantitative nature of the data and 
the limited sampling frequency, it is recommended that 
these data not be used in mass loading calculations. 
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5.0 RESULTS 



The organic analysis results for the 1^3 samples collected in 1979 are 
presented in Appendix D Tables D1-D13. Appendix E, Tables E1-E9 
present the organic results for the 92 samples collected in 1980. 

Tables 5 and 6 summarize the number of compounds identified in each 
concentration range and at levels > lyg/L, > lOyg/L and > 1 mg/L, for 
each sample for 1979 and 1980 respectively. Totals for the number of 
compounds identified at greater than 1 ug/L, the number found at 
greater than 10 yg/L and the number found at greater than 1 mg/L are 
also given. 

During 1980, flow rates were recorded during the sampling period for 
Polysar Ditch In and Ditch Out as well as seven locations within the 
Petrosar treatment system. These results are summarized in Appendix F. 

The conventional chemical parameters measured phenols, total solids, 
suspended solids, dissolved solids, dissolved organic carbon, dissolved 
inorganic carbon and particulate carbon on the 1980 daily composite 
samples, as well as the "weekly" composite samples, are summarized in 
Appendix G. 

5.1.0 1979 Sampling Progranme 

The compounds raost frequently found in all final discharges 
(including those discharging to the Township Ditch system) 
were: 

Cis-1 ,3"dichloropropene ) 

Benzene ) * 

2-Chloroethylvinylether ) 
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1,1,2, 2-Tetrachloroethane ) 

Tet rachloroethyl ene ) * 

Bis(2-ethylhexyl) phthalate 

*canpounds not separated by GC methodology 

These compounds were found In more than 50$ of the final 
discharges (69 samples) in 1979 with the benzene/Cis-l ,3- 
dichloropropene/2-chloroethylvinylethe^ peak and bis(2- 
ethylhexyl) phthalate identified more than 60% of the time. 

When considering only the discharges to the St. Clair River, 
including the Township Ditch but excluding the individual 
discharges to the Township Ditch, the same three compounds or 
groups of compounds were identified in over 50% of the 
samples. In both cases the median concentration range was 
the same (Tables 7-10). 

Although these compounds were identified frequently they were 
generally less than 100 yg/L. 

Many compounds found less frequently were identified at 
higher concentrations, although less than 1 mg/L, in most 
cases. There were only 12 measurements of compounds greater 
than Irag/L in the final discharges. Seven of these were in 
the Fiberglas Disposal discharge to the Township Ditch 
system. Subsequent to this survey the site has been capped 
and there is no discharge to the Township Ditch system 
(Appendix B 1.11). 
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Process streams and inplant samples generally had more 
organic compounds at higher concentration ranges than the 
corresponding final discharges. This would be attributable 
to on-stream treatment plants as well as, in some cases, the 
addition of cooling water or less contaminated waste streams 
to the final discharges immediately before discharge. 

Although a large number of compounds (primarily volatiles) 
were identified in the service waters during 1979, most were 
at levels of s 10 yg/L range during the sampling prograinne. 



Of the three WPCPs sampled, Ft. Edward had the highest number 
of organic compounds at ^2, while the Corunna and Sarnia 
plants had 23 and 20, respectively. 

During the 1979 sampling programme, all but four compounds or 
groups of compounds were identified. The only compounds not 
identified were; 

1 . N-Nitroso-di-n-propylamine 

2. Bis(2-chlorethoxy)raethane 

3. Benzidine 

4. 3i3'~Dichlorobenzidine 



5.2.0 1980 Sampling Programme 

In contrast to the 1979 survey, the 1980 programme concentrated on 
fewer discharges samples more frequently. 
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Five discharges were monitored continuously for 20 to ^2 days. 
The following numbers of compounds or groups of compounds were 
identified in these final discharges: 

Company No. of Compounds 

or groups 



Esso Chemical - Final 
Dow - 3rd St. Sewer 
Polysar - Ditch Out* 
Ethyl Corp. - Final 
Petrosar - Final 



4 

17 

8 

it 

21 



♦Adjusted for compounds identified in Ditch In samples 

The Petrosar treatment facility was sampled at ^ locations 
for 9 consecutive days. 



Tables 11-30 sumnarize the frequency and concentration ranges 
at which the compounds were identified. 



Table 5 Suffiinary of the number of compounds identified in each concentration range foe all samples <143> durin9 
1979. 



Sample 



Site 



Date 



Concentration Range 



>1 
ug/L 



>10 
ug/L 



>1 

ng/L 



C. I.L. 



61 


Final 




113 


Final 




120 


Final 




60 


Service 


Water 


112 


Service 


Hater 


119 


Service 


Water 


Cabot Carbon 




139 


Final 




Corunna 


WPCP 




105 


Final 





July 26 

Aug. 23 
Aug. 28 
July 26 
Aug. 23 
Aug. 28 



Aug. 30 



Aug. 22 



510000 « 1 

300000 3 

200000 2 

500000 5 

SOOOOO 6 

210000 3 1 



to 



Dow Cfaeinical 



24 3rd St. Sewer 

46 3rd St. Sewer 

91 3rd St. Sewer 

20 42* Sewer 

42 42* Sewer 

88 42* Sewer 
140 42" Sewer 

21 48* Sewer 

43 48" Sewer 

89 48" Sewer 

90 54' Sluice 

22 54" Sluice 

44 54" Sluice 

23 Acid Tile Drain 

45 Acid Tile Drain 
87 Acid Tile Drain 
19 Service Water 
41 Service Water 
86 Service Water 



June 20 
July 18 
Aug. 15 
June 20 
July 18 
Aug. IS 
Sept, 5 
June 20 
July 18 
Aug. 15 
Aug. 15 
June 20 
July 18 
June 20 
July 18 
Aug. 15 
June 20 
July 18 
Aug. IS 



3 


4 














7 


4 






















I 

























4 












2 











10 


e 









1 











13 


8 









2 











17 


9 









1 











13 


6 





















13 


4 





















9 


7 





















12 


6 





















8 


1 





















10 


1 





















13 


4 









e 


2 








14 


12 


2 




li 


4 











20 


15 





11 


11 


4 





1 





27 


16 


1 



















7 

























4 

























« 









Table 5(cont.). Sumniary of the numbec of compounds identified in eacb concentration range Cor All samples (143) 
during 1979. 



Saffiple 



Concentration Range 



Site 



Date 



>1 
ug/L 



>10 
ug/L 



>1 
sg/L 



Dupont 



48 


Final 






July 


24 


115 


Final 






Aug. 


23 


122 


Final 






Aug. 


28 


137 


Final 






Aug. 


30 


47 


Service Wai 


ter 




July 


24 


114 


Service Hater 




Aug. 


23 


121 


Service Water 




Aug. 


28 


BSSO Che 


mical 










57 


A/C Filter 






July 


25 


77 


A/C Filter 






Aug. 


2 


108 


A/C Filter 






Aug. 


22 


155 


A/C Filti^r 






Oct. 


24 


76 


Dual Media 


Filter 


Aug. 


2 


107 


Dual Hedia 


Filter 


Aug. 


22 


154 


Dual Media 


Filter 


Oct. 


24 


58 


Final 






July 


25 


78 


Final 






Aug. 


2 


109 


Final 






Aug. 


22 


1S6 


Final 






Oct. 


24 


75 


Raw 






Aug. 


2 


106 


Raw 






Aug. 


22 


153 


Raw 






Oct. 


24 


Ethyl Co 


rp. 










68 


Final 






July 


31 


99 


Final 






Aug. 


21 


118 


Final 






Aug. 


27 


152 


Final 






Oct. 


24 


67 


Neutralization 


Pit 


July 


31 


100 


Neutralization 


Pit 


Aug. 


21 


117 


Neutralization 


Pit 


Aug. 


27 





2 














4 


2 






















6 

























2 










1 














6 


1 







2 














4 


2 







1 














10 


1 






















7 














1 


1 








10 


2 


1 




2 


1 










11 


4 


1 




5 


9 







1 


20 


16 


2 






1 


1 









12 


3 






6 


3 









13 


i 






5 












10 


2 




11 


3 













14 


« 






2 













» 









3 













« 


« 






4 













12 























i 


4) 






1 













4 


« 












2 







% 


9 





10 


2 


2 


1 







IS 


3 











1 








4 


1 


I 




2 


1 











10 


* 


« 




2 


1 











12 


i 







3 














6 


3 







3 


1 











11 


4 







9 


1 











19 


10 













1 








6 


1 






I 



Table 5<cont.>. Sunitai:/ of the number of cOBpounda Identified in each concentration cange for all. saut'J'es <14}) 
during 1979. 



Sample 



Concentcation Range 



Site 



Date 



>1 
ug/L 



>10 
ug/L 



>1 

mg/I. 



Fiberglas Canada 



128 Disposal 
146 Disposal 
138 Final 



Aug. 29 
Sept. 5 
Aug. 30 



5 


16 


5 


4 








30 


25 


4 


8 


12 


3 


3 








25 


17 


3 


3 

















3 









Holmes Insulation 



130 
144 



Final 
Final 



Aug. 29 
Sept. 5 



4 

f 



lOEL 



126 


Drainage 


Aug. 29 


74 


Final 




Aug. 2 


59 


Final 


(Comp. > 


July 25 


103 


Final 


(Coop.) 


Aug. 21 


55 


Raw 




July 25 


73 


Rav 




Aug. 2 


102 


Raw 




Aug. 21 


54 


Service Water 


July 25 


72 


Servii 


:e Water 


Aug. 2 


101 


Service Water 


Aug. 21 


Petcosar 








52 


A/C Filter 


July 25 


65 


A/C Filter 


July 31 


135 


A/C Filter 


Aug. 2 9 


160 


A/C Filter 


Oct. 29 


51 


Biox. 


Unit 


July 25 


64 


Biox. 


unit 


July 31 


136 


Biox. 


Unit 


Aug. 29 


159 


Biox. 


Unit 


Oct. 29 


50 


DAF 




July 25 


63 


DAP 




July 31 


134 


DAF 




Aug. 29 


158 


DAF 




Oct. 29 


53 


Final 




July 25 



8 


3 














11 


3 




8 


3 














11 






2 


1 














3 






2 

















2 






10 


10 


3 


2 








25 


15 




5 


10 


3 


1 








19 


14 




7 


e 


7 


1 








23 


16 




1 


1 














2 































1 

















1 







5 


a 


2 











15 


10 





1 




4 


2 


Q 





11 


10 


2 


10 




1 


1 








15 


5 


1 


7 


11 


2 











20 


13 





7 










1 





11 


4 


1 


3 
















4 


1 





4 




1 











13 


9 





9 
















16 


7 










8 


3 


3 





21 


18 


6 


1 




4 


3 


1 





18 


17 


4 


3 




7 


3 


1 





21 


IS 


4 


1 




11 


2 


3 





21 


20 


5 


9 
















16 


7 









Table 5(cont.>. Suminary of the nuaber of conpounds identified in eacb concentration range for all eamples (143) 
during 1979. 



San pie 



Site 



Date 



Concentration flange 



>i 

U9/L 



>10 
ug/L 



>1 

lag/L 



Petrosar (cont.) 



66 


Final 


July 


31 


133 


Final 


Aug. 


29 


161 


Final 


Oct. 


29 


49 


Service Water 


July 


25 


62 


Service Water 


July 


31 


132 


Secvlce Hater 


Aug, 


29 


Pt. Edw 


jrd WPCP 






104 


Pinal 


Aug. 


22 


Poly sac 


Ltd 






4 


54" Sewer 


June 




32 


54' Sewer 


June 




63 


54' Sewer 


Aug. 




3 


66* Sewer 


June 




31 


66' Sewer 


June 




81 


66' Sewer 


Aug. 




S 


72" Sewer 


June 




33 


72' Sewer 


June 




82 


72- Sewer 


Aug. 




34 


Dltcb In 


June 




84 


Ditch In 


Aug. 




7 


Ditch Out 


June 




35 


Ditch Out 


June 




85 


Dltcb Out 


Aug. 




1 


Service Hater 


June 




29 


Service Water 


June 




79 


Service Water 


Aug. 




2 


Stereo API 


June 




30 


Stereo API 


June 




80 


Stereo API 


Aug. 




94 


Stereo API 


Aug. 




93 


Styrene II 


Aug. 




116 


Styrene II 


Aug. 


24 



14 


6 














20 i 





















9 1 




12 


3 


1 











16 * 






1 














5 






2 














4 




5 

















5 1 





12 



18 



34 



22 



5 


2 




















1 


















11 


2 














13 






3 




















1 









































1 









































1 







































17 


2 














19 






1 




















3 




















3 














10 






























1 

















1 




















2 




















1 




















3 




















1 








1 











1 


2 











12 




15 


4 








1 





20 





OB 



Table S(cont.). Sumnacy of the numbec of conpounds identified In each concentration range foi all saoplee (143) 
during 1979. 



Sample 



Site 



Date 



Concentration Range 



>1 

ug/L 



>10 
ug/L 



>1 

mg/L 



Sarnia HPCP 
143 Final 



Sept. 5 



Shell Oil 








70 


Biox. Unit 


Aug. 


1 


70a 


Cooling 


Water 


Aug. 


1 


111 


Final (i 


Cofflp. ) 


Aug. 


23 


124 


Final (i 


Coop.) 


Aug. 


29 


69 


Service 


Mater 


Aug. 


1 


110 


Service 


Water 


Aug. 


23 


123 


Service 


Hater 


Aug. 


29 


Sun Oil 










28 


Pinal 




June 




36 


Pinal 




July 




96 


Pinal 




Aug. 




157 


Final 




Oct. 




26 


Raw 




June 




39 


Raw 




July 




97 


Raw 




Aug, 




25 


Service 


Water 


June 




37 


Service 


Water 


July 




95 


Service 


Water 


Aug. 




27 


Treated 




June 




40 


Treated 




July 




98 


Treated 




Aug. 


16 





14 














22 


14 







1 















































1 























1 















































1 
























2 


1 











11 









1 














8 









1 





Q 








9 












8 











16 









8 


5 


3 








25 


16 


3 




9 


4 











19 


13 







9 


5 


I 








23 


IS 


1 




1 














2 









1 














9 









1 














8 







11 


3 


1 











15 









7 


1 











14 


8 







6 


2 











16 


8 






to 



Table 5(cont.}. Sunaary oC the number of conpounda Identified la each concentcation range for all aamplee (143) 
during 1979. 



Saaple 



Site 



Date 



Concentration Range 



>1 

U9/I1 



>10 

U9/L 



>1 



Toynatiip Ditch 



131 


At RR Tracks 


Aug. 


29 


129 


SRD Above 


Piberglas 


Aug. 


29 


14S 


SRD Above 


Fibecglas 


Sept, 


, 5 


9 


Scott Rd. 


Ditch 


June 


14 


3£ 


Scott Rd. 


Ditch 


June 


27 


125 


Scott Rd. 


Ditch 1000 


Aug. 


29 


127 


Scott Rd. 


Ditch 1030 


Aug. 


29 


147 


Scott Rd. 


Ditch 1700 


Sept, 


, S 


14S 


Scott Rd. 


Ditch 1730 


Sept. 


. 5 



2 




1 













s 


• 


7 




1 













2 





e 























2 


10 


6 













16 





5 




3 

















6 






















5 




2 

















7 
















10 






10 




1 











12 







1. volatile fraction analyzed by GC/KS 

2. base/neutral fraction analyzed by GC/M5 

3. acid fraction analyzed by GC/HS 

4. concentration ranges: 

A - 1 - 10 ug/L 
fl - 10 - 100 ug/L 

C - 100 - 1000 ug/L (1000 ug/L - 1 »g/L) 
D - 1 - 10 »g/L 
E - 10 - 100 ag/L 
F - 100 - 1000 »g/L 

* - peaK identified by GC but not confiroied by GC/HS analyelE 
- •• peak identified by GC but not confirmed by GC/HS analysis 
of santples fiom related aitea 

5. -» • compounds not separated by GC methodology 



o 



TAble 6. Summary of number of compounds identified in eacb concentration range for all sampleB (92) 
during 1980. 



Sample 



Site 



Date 



Concentration Range 



>1 

ug/L 



>10 

ug/L 



>1 
■g/L 



Dow Chemical 



£20 


3rd St. 


Sewer 


Aug. 


6-10 


E21 


3rd St. 


Sewer 


Aug. 


11-15 


E22 


3rd St. 


Sewer 


Aug. 


16-20 


E40 


3rd St. 


Sewer 


Aug. 


21-25 


E41 


3rd St. 


Sewer 


Aug. 


26-30 


E42 


3rd St. 


Sewer 


Aug. 


31 - Sept 


E17 


Service 


Mater 


Aug. 


6-10 


£18 


Service 


Water 


Aug. 


11-15 


El 9 


Service 


Hater 


Aug. 


16-20 


E37 


Service 


Water 


Aug. 


21-25 


£38 


Service 


water 


Aug. 


26-30 


£39 


Service 


Water 


Aug. 


31 - Sept 



5 


2 


1 











8 


3 







3 








a 





9 


3 







5 














11 


S 





10 


2 


1 











13 


3 










2 











11 


2 





10 


2 


1 











13 


3 







3 














9 


3 







4 


1 











10 


5 






















1 

























6 








5 

















5 








5 


4 














9 


4 






EsBo Chenical 



E9 


Final 




ElO 


Final 




El 4 


Final 




El 5 


Final 




El 6 


Pinal 




E36 


Final 




E7 


Service 


Water 


E8 


Service 


Water 


Ell 


Service 


Water 


El 2 


Service 


Water 


El 3 


Service 


Water 


E35 


Service 


Water 


lyi Corporation 


E3 


Final 




E4 


Final 




E5 


Final 




E3i 


Final 




E3 2 


Final 




E3 4 


Final 




El 


Service 


Water 


E2 


Service 


Water 


E6 


Service 


Water 


E29 


Service 


Water 


E30 


Service 


water 


E3 3 


Service 


Water 



July 29 - Aug. 2 



Aug. 


3-7 


Aug. 


8-12 


Aug. 


13-17 


Aug. 


18-22 


Aug. 


23-27 


July 


29 - Aug 


Aug. 


3-7 


Aug. 


8-12 


Aug. 


13-17 


Aug. 


18-22 


Aug. 


23-27 


July 


16-22 


July 


23-29 


July 


30 - Aug 


Aug. 


6-12 


Aug. 


13-19 


Aug. 


20-26 


July 


16-22 


July 


23-29 


July 


30 - Aug 


Aug. 


6-12 


Aug. 


13-19 


Aug. 


20-26 



2 


1 














3 


I 





t 





























w 


4 

























l-» 


2 

























1 


1 



























1 



























3 


1 
















1 

































































































































































1 












1 




1 
























































1 























3 


























1 


























3 


























5 


























4 


























4 


1 























4 


























5 


1 
























Table 6(cont.). Summacy of number of compounds Identified in each concentcation range for all eaaiplee (92) 
during 1980. 



Sample 



Concentration Range 



Site 



Date 



>1 
aq/h 



>10 
ug/L 



>1 
■g/Ii 



rosar 








E52 


VC Filter 


Sttpt. 


6 


ES8 


A/C Filter 


Sept. 


7 


E6 3 


A/C Filter 


Sept. 


8 


ES7 


A/C Filter 


Sept. 


9 


E73 


A/C Filter 


S«pt. 


10 


E77 


A/C Filter 


Sept. 


11 


E82 


A/C Filter 


Sept. 


12 


ES6 


A/C Filter 


Sept. 


13 


£91 


A/C Filter 


Sept. 


14 


E51 


Biox. Unit 


Sept. 


6 


E5 7 


Biax. Unit 


Sept. 


7 


E62 


Biox. Unit 


Sept. 


a 


£66 


Biox. Unit 


Sept. 


9 


E72 


Biox. Unit 


Sept. 


10 


E76 


Biox. Unit 


Sept. 


11 


E81 


Biox. Unit 


Sept. 


12 


ESS 


Biox. Unit 


Sept. 


13 


E90 


Biox. Unit 


Sept. 


14 


E49 


Chemical DAF 


Sept. 


6 


ESS 


Chemical DAP 


Sept. 


7 


E60 


Chemical OAF 


Sept. 


8 


£64 


Chemical DAP 


Sept. 


9 


£70 


Chemical OAF 


Sept. 


10 


£74 


Chemical DAP 


Sept. 


11 


E79 


Chemical DAF 


Sept. 


12 


£83 


Chemical DAF 


Sept. 


13 


£88 


Chemical OAF 


Sept. 


14 


£53 


Pinal 


Sept. 


6 


ES9 


Final 


Sept. 


7 


£68 


Final 


Sept. 


9 


E78 


Pinal 


Sept. 


11 


E92 


Final 


Sept. 


14 


£50 


Oily OAF 


Sept. 


6 


ES6 


Oily DAF 


Sept. 


7 


B61 


Oily DAP 


Sept. 


8 


£6 5 


Oily DAP 


Sept. 


9 


E71 


Oily OAF 


Sept. 


10 


E75 


Oily DAF 


Sept. 


11 


£80 


Oily OAF 


Sept. 


12 


£84 


Oily DAF 


sept. 


13 


E89 


Oily DAP 


Sept. 


14 



6 


2 





1 








9 




1 




2 


1 


1 


1 


1 





6 




2 































1 





1 











2 








3 








2 


1 





6 











2 


2 





1 





5 








2 





1 





1 





4 








5 




1 


1 








8 








3 




1 





1 





7 








10 




1 











16 








6 
















9 








3 




3 











11 








7 




4 


1 








21 








2 




9 


1 








19 








10 




1 


1 








19 






1 


7 




4 


1 


1 





18 








7 




6 


1 








21 






Ut 


1 




6 


2 








10 






•o 


8 




1 


1 


1 





17 






» 


4 




2 


1 


1 





9 











4 


1 


1 





11 








3 




2 


3 








15 








5 




4 


3 


1 





20 








3 




4 


2 


1 





15 








8 







4 


2 





17 








7 




1 


2 


2 





20 








3 




2 


2 


2 





11 








8 
















9 








4 
















5 








11 







2 








18 








8 
















» 








8 




1 











12 








7 




2 


1 





1 


15 








6 




1 


2 







16 


10 






2 




2 


1 







10 




2 




9 







1 







18 




2 




2 




2 


1 







13 




2 




2 




2 


3 







14 


12 


3 




7 


2 





3 




1 


14 




5 




1 


5 


4 


1 







12 


11 


2 







3 


4 


3 







11 




4 





Tabic 6(cont.). Summtty of numbej: uf compounds ldentlCl«d in aacti concentration rang* tot all aamplae <92] 
during 1980. 



SjUDple 



Site 



Concentration Range 



Date 



>1 

ug/L 



>10 
ug/L 



>1 
mq/L 



Petroaac (cont.) 

E54 Service Mater 

£6 9 Service Mater 

ES7 Service Water 



Sept. 6 
Sept. 9 
Sept. 13 



S 

10 

7 



2 



2 



7 

10 

9 



Polysar Corporation 

E25 Ditch In 

£26 Ditch In 

E45 Ditch In 

£46 Ditch In 

£2 7 Ditch Out 

£28 Ditch Out 

E47 Ditch Out 

£48 DltCb Out 

£23 Service Water 

£24 Service Mater 

£43 Service Mater 

£44 Service Mater 



Aug. 


12-16 


Aug. 


17-21 


Aug. 


22-26 


Aug. 


27-31 


Aug. 


12-16 


Aug. 


17-21 


Aug. 


22-26 


Aug. 


27-31 


Aug. 


12-16 


Aug. 


17-21 


Aug. 


22-26 


Aug. 


27-31 



e 
















» 


1 






3 
















3 









1 
















3 


2 






3 




2 











5 


2 






3 
















3 









2 
















2 









5 
















6 


1 






4 
















4 









3 
















4 


1 




I 


1 
















1 







1 
















1 







U) 


I 
















1 







U) 



volatile fraction analyzed by GC/MS 
base/neutral fraction analyzed by GC/MS 
acid fraction analyied by GC/HS 
concentration cangeB: 
A » 1 - 10 ug/L 

10 - 100 ug/L 

100 - 1000 ug/L (1000 ug/L - 1 mg/L) 

1 > 10 mg/L 

10 - 100 ag/L 

100 - 1000 ng/L 



5. + 



peak Identified by GC but not confirmed by GC/MS analyei 
peak identified by GC but not confirmed by GC/MS analysi 
of samples froir related sites 
compounds not separated by GC methodology 
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Table 7. Compounds in final effluents discharged to the St. 
Clair River in 1979 ranked by percent frequency. (55 
samples, including Polysar Ditch Out) 



COMPOUND 


MCR' 


PERCEMT 


Bis ( 2-ethylhexyl ) phthalate 


A 


59 


1,1,2, 2-Tetrachloroethane ) 


A 


55 


Tetrachloroethylene ) ** 






Cis-1 ,3-dichloropropene ) 






Benzene ) * 


B 


53 


2-Chloroethylvinylether ) 






1 ,2-Dichloroethane 


B 


45 


Chlorofonn 


A 


39 


Bromoform 


A 


38 


Carbontetrachloride 


A 


34 


Toluene 


A 


31 


Di-n -butyl phthalate 


A 


28 


1 ,2-Dichloropropane 


B 


27 


N-Nitrosodiphenylamine ) 






Hexachlorobenzene )* 


B 


25 


4-Bromophenyl phenyl ether ) 






1 , 1 -Dichloroethane 


B 


23 


Trichloroethylene ) 






Chlorodibromomethane ) * 


A 


22 


1 ,1 ,2-Trichloroethane ) 






Methylene chloride 


B 


22 


Phenanthrene ) 


A 


20 


Anthracene ) * 






Pyrene 


A 


20 


4-Nitrophenol 


A 


19 


Naphthalene 


A 


19 


Trans -1 ,2-dichloroethylene 


B 


19 


Chlorobenzene 


A 


17 


Fluorene ) 


A 


17 


J^-Chlorophenyl phenyl ether ) * 






2,4-Dinitrophenol 


B 


17 


Fluoranthene 


A 


17 


Acenaphthene 


A 


16 


Dimethyl phthalate 


A/B 


16 


Acenaphthylene 


A 


14 


Ethyl benzene 


A 


14 


Phenol 


A 


14 


Bi3(2-chloroi30prophyl)ether 


A 


14 


4,6-Dinitro-o-Gresol 


A 


13 


1,1,1 -Trichloroethane 


A/B 


13 



I 
I 
I 
I 
I 
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Table 7 continued 



COMPOUND MCR PERCENT 

1 ,1 -Dichloroethylene A 13 

Pentachlorophenol A/B 13 

Diethyl phthalate ) A 11 

S.^-Dinitrotoluene ) * 

Hexachlorobutadiene A 11 

Dichlorobromoraethane ) A 8 

Bis(2-chloromethyl )ether ) * 

2,i<"-Diraethylphenol ) A 8 
2-Nitrophenol )* 

2,U,6-Trichlorophenol B 8 

Ben2(a)anthracene A 8 

Hexachloroethane A 6 

2-Chloronaphthalene A/B 6 

Di-n-octyl phthalate A 5 

Butyl benzyl phthalate B 5 

2>4-Dichlorophenol A 5 

Trans-1 , 3-dichloropropylene A 5 

Trichlorof luoromethane A 3 

2-Chlorophenol A 3 

Nitrobenzene B 3 

p-Chloro-m-ccesol B 2 

Chrysene B 2 

2,6-Dlni trotoluene A 2 

1 ,2-Diphenylhydrazine B 2 

BenzoC b) f luoranthene ) C 2 

Benzo{ k)f luoranthene )* 

Benzo(g,h, i )perylene A 2 



'MCR - Median Concentration Range 

^* - Compounds not separated by GC Methodology 



I 
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Table 8. Compounds in final effluents discharged to the St 
Clair River in 1979 ranked by MCR (65 samples including 
Polysar Ditch Out) . 



n 



COMPOUNDS MCR ' PERCENT 

Benzo(b)f luoranthene ) C 3 

Benzo(k) f luoranthene ) ** 

Cis-I , 3-dichloropropene ) 

Benzene ) * B 53 

2-Chloroethylvinylether } 

1 ,2-Dichloroethane B kS 

1 ,2-Dichloropropane B 27 

N-Ni trosodiphenylamine ) 

Hexachlorobenzene ) * B 15 

^-Bromophenyl phenyl ether ) 

1 ,1 -Dichloroethane B 2| 

1 ,1 -Dichloroethylene B 

Methylene chloride B 

Trans-I ,2-dichloroethylene B 15 

2,i4-Dinitrophenol B it 

2,4,6-Trichlorophenol B 

Butyl benzyl phthalate B 5 

Nitrobenzene B 3 

p-Chloro-m-cresol B 

Chrysene B 2 

1 , 2-Diphenylhydrazlne B 2 

Dimethyl phthalate A/B 16 

Pentachlorophenol A/B 13 

1 , 1 , 1 -Trichloroethane A/B 13 

2-Chloronaphthalene A/B 6 

Bi3(2-ethylhexyl)phthalate A 59 

1 ,1 ,2,2-Tetrachloroethane ) A 55 

Tetrachloroethylene ) * 

Chloroform A 39 

Bromoforra A 3$ 

Carbontetrachlorlde A 3^ 

Toluene A 31 

Di-n-butyl phthalate A 28 

Trichloroethylene ) 

Chlorodibromomethane ) * A 22 

1 , 1 ,2-Trichloroethane ) 

Phenanthrene ) A 20 

Anthracene ) * 

Pyrene A 80 

Naphthalene A 19 

Ji-Nitrophenol A 19 
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Table 8 continued 



COMPOUND MCR PERCENT 

Fluorene ) A 17 
ii-Chlorophenyl phenyl ether ) * 

Chlorobenzene A 17 

Fluoranthene A 17 

Acenaphthene A 16 

Bis(2-chloroi3opropyl)ether A 1^ 

Phenol A U 

Ethylbenzene A 14 

Acenaphthylene A 14 

4 ,6-Dini tro-o-cresol A 13 

Diethyl phthalate ) A 11 
2,4-Dinitrotoluene ) * 

2,4-Dimethylphenol ) A 8 
2-Nitrophenol ) * 

Benz(a)anthracene A 8 

Dichlorobromoraethane ) A 8 
Bis(2-chloromethyl )ether ) * 

Hexachloroethane A 6 

Trans-1 , 3-dichloropropylene A 5 

2, 4-Dichlorophenol A 5 

2-Chlorophenol A 3 

Di-n-octyl phthalate A 5 

Trlchlorof luoromethane A 3 

2, 6-Dinitrotoluene A 2 

Benzo(g,h,i) perylene A 2 



'MCR - Median Concentration Range 

^* - Compounds not separated by GO Methodology 
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Table 9. Compounds in all Final Discharges in 1979 (69 
samples) ranked by percent frequency (including discharges to 
the Township Ditch but excluding Polysar Ditch Out). 



I 
I 



COMPOUND MCR' PERCENT 

Cis-1 , 3-dichloropropene ) 

Benzene ) ** B 63 

2-Chloroethylvinylether ) 

Bis(2-ethylhexyl )phthalate A 63 

53 

40 
38 

3^+ 
32 

31 

31 



29 

29 
27 
27 
2H 
2H 

22 

22 
21 

21 
19 
18 
16 
16 
16 
16 
15 
15 
15 
15 
13 



1 ,1 ,2 ,2-Tetrachloroeth 


ane ) 


A 


Tetrachloro ethylene 


) * 




1 , 2-Dichloroethane 




B 


Di-n-butyl phthalate 




A 


Chloroform 




A 


Bromoform 




B 


Carbontetrachloride 




A 


1 ,2-Dichloropropane 




H 


Phenanthrene ) 




B 


Anthracene )» 






Trichloroethylene 


J 




Chlo rod ibromme thane 


)* 


A 


1 ,1 , 2-Trichloroethane 


) 




Toluene 




A 


Pyrene 




k 


1 , 1 -Dichloroethane 




B 


*<-Ni trophenol 




A 


Trans-1 ,2-dichloroethylene 


B 


N-Ni trosodi phenyl amine 


) 




He X a chloro benzene 


)* 


A 


4-Broraophenyl phenyl e 


ther ) 




Naphthalene 




A 


Fluorene 


) 


A/B 


4-Chlorophenyl phenyl 


ether )* 




Methylene chloride 




B 


Fluoranthene 




A 


4,6-Dinitro-o-cresol 




A/B 


Chlorobenzene 




A 


Acenaphthylene 




A 


2,i)-Dinitrophenol 




B 


Ethylbenzene 




A 


1,1,1 -Trichloroethane 




B 


Phenol 




A/B 


Acenaphthene 




A 


Pentachlorophenol 




A/B 


Di chlo rob romome thane 


) 


A 


Bi3(2-chloromethyl )ether )» 
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Table 9 continued, 



COMPOUND 

Hexachlorobutadiene 

Bi3( 2-chIoroisopropyl ) ether 

Diethyl phthalate ) 

2,4-Dini trotoluene )* 

2,4 ,6-Trichlorophenol 

Hexachlo roe thane 

Dimethyl phthalate 

Trans-1 , 3-dichloropropylene 

Butyl benzyl phthalate 

1 ,1 -Dichloroethylene 



2, 4 -Dimethyl phenol 

2-Nitrophenol 

Benz(a) anthracene 

2 , 4-Dichlorophenol 

2-Chloronaphthalene 

Trichlorofluorome thane 

Di-n-octyl phthalate 

2-Chlorophenol 

Nitrobenzene 

Chrysene 

1 ,2, J4-Trichlorobenzene 

p-Chloro-m-cresol 

1 , 3-Dichlorobenzene 

1 ,^-Dichlorobenzene 

BenzoCg, h, i)perylene 

Benzo(b) f luoranthene 

BenzoC k) f luoranthene 

1 ,2-Diphenylhydrazlne 



) 



MCR 

B 
A 
A 

B 
A/B 
A/B 
A/B 
A/B 
A/B 

A 

A 

A 
A/B 

A 

A 

A 

B 
A/B 
A/B 

B 

B 

A 

A 

C 

B 



PERCENT 

13 
13 
12 

12 
9 
9 
9 
6 
6 
6 

6 
6 
6 
4 
4 
4 
4 
3 
3 
2 
2 
2 
2 
2 



'MCR - Median Concentration Range 

- Compounds not separated by GC Methodology 



2 » 
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Table 10. Compounds in all Final Discharges in 1979 (69 
samples) ranked by MCR (including discharges to the Township 
Ditch but excluding Polysar Ditch Out). 



COMPOUND MCR ' PERCENT 

Benzo(b )f luoranthene ) C 2 

Benzo(k)fluoranthene )*^ 

Ci3-1 , 3~dichloropropene ) 

Benzene )* B 63 

2-Chloroethylvinylether ) 

1 ,2-Dichloroethane B 49 

Bromoform B 3^ 

1 ,2-Dichloropropane B 31 

Phenanthrene ) B 31 
Anthracene )* 

1 , 1 -Dichloroethane B 27 

Trans-1 ,2-dichloroethylene B 2U 

Methylene chloride B 21 

2, ^-Dinitrophenol B 16 

1 , 1 , 1 -Trichloroethane B 15 

Hexachlorobutadiene B 13 

2,4,6-Trlchlorophenol B 12 

Nitrobenzene B ^ 

1 ,3-Dichlorobenzene B 2 

p-Chloro-m-cresol B 2 

1 ,2-Diphenylhydrazine B 2 

Fluorene ) A/B 21 
U-Chlorophenyl phenyl ether )* 

1,6-Dinitro-o-cresol A/B 18 

Pentachlorophenol A/B 15 

Phenol A/B 15 

Trans-l ,3-dichloropropylene A/B 9 

Hexachloroethane A/B 9 

Dimethyl phthalate A/B 9 

1 , 1 -Dichloroethylene A/B 6 

2-Chloronaphthalene A/B 6 

Butyl benzyl phthalate A/B 6 

Chrysene A/B 3 

1 ,2,il-Trichlorobenzene A/B 3 

Bi3(2-ethylhexyl)phthalate A 63 

1 , 1 ,2,2-Tetrachloroethane ) A 53 

Tetrachloroethylene )* 

Di-n-butyl phthalate A 40 

Chloroform A 38 

Carbontetrachloride A 33 
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Table 10 continued, 



COMPOUND MCR PERCENT 

Trichloroethylene ) 

Chlorodibromomethane )* A 29 

1 , 1 ,2-Trichloroethane ) 

Toluene A 29 

Pyrene A 27 

4-Nitrophenol A 24 

Naphthalene A 22 

N-Ni trosodlphenylaraine ) 

Hexachlorobenzene )* A 22 

4-Bromophenyl phenyl ether ) 

Fluoranthene A 19 

Chlorobenzene A 16 

Ethylbenzene A 16 

Acenaphthylene A 16 

Bi3(2-chloroisopropyl )ether A 13 

Dichlorobromoraethane ) A 13 

Bi3C2-chloromethyl ) ether )* 

Diethyl phthalate ) A 12 

2 , 4-Dini trotoluene )* 

2 ,il-Dichlorophenol A 6 

Benz(a)anthracene A 6 

2-Chlorophenol A 4 

Trichlorof luoromethane A 4 

Di-n-octyl phthalate A U 

BenzoCgjh, i )perylene A 3 

1 ,4-Dichlorobenzene A 2 



'MCR - Median Concentration Range 

** - Compounds not separated by GC methodology 
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Table 11. ESSO Final 1980 - Compounds ranked by Percent 
Frequency 



COMPOUND 




MCR 


2,i*-Dimethylphenol ) 




A 


2-Nitrophenol )*' 






Chloroform (S)» 




Jl 


Cls-l , 3-dlchloropropene 


) 




Benzene 


)* 


k/h 


2-Chloroethylvinylether 


) 




Toluene 




k 



PERCENT 
63 

13 

IT 



'MCR - Median Concentration Range 

** - Compounds not separated by GC Methodlogy 

'{S) - Also identified in Service Water Samples 



I 
I 
I 
I 
I 
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Table 12. ESSO Final 1980 - Compounds ranked by MCR 



Compound MCR* PERCENT 

Cis-l , 3-dichloropropene ) 

Benzene )»* A/B 33 

2-Chloroethylvinylether ) 

2,4-Dimethylphenol ) 

2-Nitrophenol )* A 83 

ChloroformCS) * A 50 

Toluene A 17 



'MCR - Median Concentration Range 

'* - Compounds not separated by GC Methodlogy 

MS) - Also identified in Service Water Samples 
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Table 13. Dow 3rd Street Sewer I98O - Compounds ranked by 
Percent Frequency 



Compound MCR ' PERCENT 

Carbontetrachlorlde(S) * C 100 

1 ,2-Dichloroethane B 100 

Bi3(2-ethylhexyl)phthalate(S) A 100 

1 ,1 ,2,2-Tetrachloroethane ){S) A 100 

Tetrachloroethylene )** 

1 ,1 ,1 -Trichloroethane{S) A 100 

1 ,2,M-Trichlorobenzene A dj 

Cis-1 , 3-dichloropropene ) 

Benzene )*S A 6t 

2-Chloroethylvlnylether ) 

Naphthalene A S7 

Di-n-butyl phthalate A |T 

Pentachlorophenol A/B St 

Dimethyl phthalate A 50 

1 , 4-Dichlorobenzene & §0 

Nitrobenzene B SO 

2-Chloronaphthalene A 33 

Toluene A 17 

Diethyl phthalate ) A If 

2,'4-Dinitrotoluene )* 

Fluorene ) . A IT 

Jj-Chlorophenyl phenyl ether )* 



'MCR - Median Concentration Range 

** - Compounds not separated by GO Methodology 

*(S) - Also identified in Service Water Samples 



I 
I 
I 
I 
I 
I 
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Table 14. Dow 3rd Street Sewer 1980 - Compounds ranked by 
MCR 



Compound MCR ' PERCENT 

Carbontetrachloride(S) * C 100 

1 ,2-Dichloroethane B 100 

1 ,4-Dichlorobenzene B 50 

Nitrobenzene B 50 

Pentachlorophenol A/B 67 

Bis(2-ethylhexyl)phthalate(S) A TOO 

1 ,1 ,2,2-Tetrachloroethane ) A 100 

Tetrachloroethylene )*^(S) 

1 ,1 ,1 -Trichloroethane(S) A 100 

1 ,2,4-Trichlorobenzene A 83 

Ci3-1 , 3-dichloropropene ) 

Benzene )*(S) A 67 

2-Chloroethylvinylether ) 

Naphthalene A 67 

Di-n-butyl phthalate A 67 

Dimethyl phthalate A 50 

2-Chloronaphthalene A 33 

Fluorene ) A 17 

4-Chlorophenyl phenyl ether )* 

Diethyl phthalate ) A 17 

2,^-Dinitrotoluene )* 

Toluene A 17 



'MCR - Median Concentration Range 

** - Compounds not separated by GC Methodology 

'(S) - Also identified in Service Water Samples 
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Table 15- Polysar Township Ditch In 1980 - Compounds ranked 
Percent Frequency 



COMPOUND MCR ' PERCENT 

Cis-I , 3-dichloropropene ) 

Benzene )** A/B 100 

2-Chloroethylvinylether ) 

1 ,1 ,2,2-Tetrachloroethane ) A/B 100 

Tetrachloroethylene )* 

Trichloroethylene ) 

Chlorodlbromoraethane )* A 100 

1 , 1 ,2-Trichloroethane ) 

Bis(2-ethylhexyl)phthalate C 25 

Chloroform k 25 

Phenanthrene A IS5 

Dl-n-butyl phthalate A 25 

Butyl benzyl phthalate A 25 

Dl-n-octyl phthalate A 85 

Benzo( b)fluoranthene ) A 25 

Benzo(k)f luoranthene )* 

Pentachlorophenol A 25 



'MCR - Median Concentration Range 

** - Compounds not separated by GC Methodology 
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Table 16 
by MCR 



Polysar Township Ditch In 1980 - Compounds ranked 



Compound 

Bi3(2-ethylhexyl)phthalate 
Cis-1 , 3-dichloropropene ) 
Benzene )* 

2-Chloroethylvinylether ) 
1 ,1 ,2,2-Tetrachloroethane 
Tetraohloro ethylene 
Trichloroethylene ) 
Chlorodibromomethane )* 
1 , 1 ,2-Trichloroethane ) 
Pentachlorophenol 
Butyl benzyl phthalate 
Di-n-octyl phthalate 
Benzo(b) f luoranthene ) 
Benzo( k) f luoranthene )* 
Di-n-butyl phthalate 
Chloroform 
Phenanthrene 



MCR* 





c 


2 


A/B 


) 
)* 


A/B 



k 

A 

A 
A 

A 

A 
A 



PERCENT 
25 
100 
100 

100 

25 

25 
25 
25 

25 
25 
25 



'MCR - Median Concentration Range 

^* - Compounds not separated by GC Methodology 
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Table 17. Polysar Township Ditch Out 1980 - Compounds ranked 
by Percent Frequency 



Coapound MCR ' PERCENT 

Bis(2-ethylhexyl)phthalate A 100 

1 ,1 ,2,2-Tetrachloroethane ) A 75 

Tetrachloroethylene )*' 

Di-n-butyl phthalate k 50 

Butyl benzyl phthalate k 50 

Cis-1 , 3-dichloropropene ) 

Benzene )* A S3 

2-Chloroethylvinylether ) 

Toluene A tS 

Pyrene A ^5 

Methylene chlorlde(S) ' B 25 



'MCR - Median Concentration Range 

'*) - Compounds not separated bu GC Methodology 

MS) - Also Identified in Service Water Samples 
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Table 18. 
by MCR. 



Polysar Township Ditch Out 1980 - Compounds ranked 



Compound 

Methylene chloride(S)* 

Bis(2-ethylhexyl)phthalate 

1 ,1 ,2 ,2-Tetrachloroethane 

Tetrachloroethylene 

Butyl benzyl phthalate 

Di-n-butyl phthalate 

Cis-1 , 3-dlchloropropene 

Benzene 

2-Ch 1 o roe thy Ivinyl ether 

Pyrene 

Toluene 



l»2 



) 

)* 

) 



MCR' 

B 
A 
A 

A 

A 



A 
A 



PERCENT 

25 

100 

75 

50 
50 

25 

25 

25 



'MCR - Median Concentration Range 

- Compounds not separated by GC Methodoloy 



i* 



(S) 



Also identified in Service Water Samples 
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Table 19. Ethyl Final 1988 - Compounds ranked by Percent 
Frequency 



COMPOUND 

Pent ach lor ophenol 
Cis-1 , 3-dichloropropene 
Benzene 

2-Chloroethylvinylether 
Methylene chloride 
1,1,1 -Trichloroethane(S) 



MCR 



) 
) 



D 
A 



PERCENT 

SO 
33 

IT 
IT 



*MCR - Median Concentration Range 

** - Compounds not separated by GC Methodology 



(S> 



Also identified in Service Water Samples 



- 2 - 

The treatment system did reduce the concentration of many 
compounds. Each component of the treatment system was effective in 
reducing different classes of organic compounds. 

The findings contained in this report and other surveys 
carried out in the area have resulted in numerous process 
modifications and improvements in waste treatment facilities to 
reduce organic pollution from Sarnia-area industries. 

This study has resulted in the initiation of further - 

assessments to determine the significance of these organic ! 

compounds to water, sediment and aquatic life within the St. i 

Clair River-Lake St. Clair system. | 

I 

The report is an important data base for our ministry's A 

ongoing investigation of contaminants in the St. Clair-Detroit 
rivers eco-system, " Mr. Bradley said, "and it will be useful in 
evaluating future changes in the area." 

-30- 
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Environment 



ENVIRONMENT MINISTRY RELEASES REPORT 
ON POINT SOURCE DISCHARGES TO ST. CLAIR RIVER 



Environment Ontario is releasing a report on the findings of 
a two-year survey of pollutant discharges to the St. Clair River, 
Environment Minister Jim Bradley annoiinced today. 

The St. Clair River Point Source Survey was undertaken 
jointly by Environment Ontario and Environment Canada during 1979 
and 1980. During the survey, 235 samples were collected from 
industrial discharges, process sewers and service waters in the 
St. Clair River area. 

The samples were analyzed for 78 major hazardous pollutants, 
of which 74 were identified at least once during the survey. More 
than half the industrial discharges sampled contained the 
chemicals Benzene, Cis-1, 3-dischloropropene, 

1,1,2, 2-Tetrachloroethane, Tetrachloroethylene, Bis (2-ethylhexyl ) 
phthalate. 

During 1980, four discharge sources were extensively 
monitored. Very few pollutants turned up consistently in any one 
discharge and the concentration levels of the pollutants varied 
greatly from sample to sample. 

To evaluate whether a conventional treatment facility could 
reduce or remove hazardous organic pollutants, the Petrosar 
wastewater treatment system at Sarnia was continuously sampled for 
nine days . 



2/ 



YOLiTHYtARte 
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Table 2i. Ethyl Final 19*i - Compounds ranked by MCR 



COMPOUND MCR ' PERCENT 

Methylene chloride D 17 

Pentachlorophenol A 50 

Cis-I , 3-d ichloropropene ) 

Benzene )*US)' A 33 

2-Chloroethylvinylether ) 

1 ,1 ,1 -TriGhloroethane(S) A 17 



'MCR - Median Concentration Range 

** - Compounds not separated by GC methodology 

MS) - Also identified in Service Water Samples 
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Table 21. Petrosar, Oily 
Percent Frequency 



DAF 1980 - Compounds ranked by 



)* 

ether 



COMPOUND 

Cis-l , 3-dichloropropene 

Benzene 

2-Chloroethylvinylether 

Toluene 

Ethylbenzene 

2,4-Dimethylphenol ) 

2-Nitrophenol 

Fluorene 

4-Chlorophenyl phenyl 

Phenanthrene ) 

Anthracene )* 

Acenaphthylene 

Acenaphthene 

Naphthalene 

Bi3(2-ethylhexyl)phthalate 

Dl-n-butyl phthalate 

Fluoranthene 

Methylene chloride 

Pyrene 

1 , 2-Dichloroethane 

Chloroform 

1 ,1 ,2,2-Tetrachloroethane 

Tetrachloroethylene 

1,1,1 -Trichloroethane 

Trichloro ethylene 

Chlo rod ibromorae thane 

1 ,1 ,2-Trichloroethane 

Phenol 

Diethyl phthalate 

2,i|-Dini trotoluene 

Chrysene 

1 ,2-Diphenylhydrazine 

N-Nitrosodiphenylamine 

Hexachlorobenzene 

4-Bromophenyl phenyl ether 



) 

) 



> 



) 
) 



) 



) 

)* 

) 



MCR' 



E 

D 

C 

C/D 

B 
B 

A/B 

B 

B 

B 

B 

B 

B 
A/B 

A 

A 

A 

A 
A 

C 

B 

A 

B 



PERCENT 



100 

100 

100 

89 

89 

89 

89 

78 
56 
56 
56 
56 

nn 

33 

33 

33 

33 
22 

11 
11 

11 



'MCR - Median Concentration Range 

** - Compounds not separated by GC Methodology 
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Table 22. Petrosar, Oily DAF 1980 - Compounds ranked by MCR 



COMPOUND MCR ' PERCENT 

Cis-1 , 3-dichloropropene ) 

Benzene )*^ E 100 

2-Chloroethylvinylether ) 

2,i|-Diraethylphenol ) C/D 89 

2-Nitrophenol )* 

Toluene C 100 

Ethylbenzene C 100 

Phenol C 33 

Fluorene ) B 89 

^-Chlorophenyl phenyl ether )* 

Acenaphthene B 78 

Di-n-butyl phthalate B 56 

Bis(2-ethylhexyl)phthalate B 56 

Fluoranthene B 56 

Naphthalene B 56 

Methylene chloride B^ kU 

Diethyl phthalate ) B 22 

2 , i*-Dini trotoluene )* 

1 ,2-Diphenylhydrazine B 11 

Phenanthrene ) A/B 89 

Anthracene )* 

Pyrene A/B Hk 

Acenaphthylene A 89 

Chloroform A 44 

1 ,2-Dichloroethane A 33 

Trlchloroethylene ) 

Chlorodibromomethane ) * A 33 

1 , 1 , 2-Trichloroethane ) 

1 , 1 , 1 -Trichloroethane A 33 

1 ,1 ,2,2-Tetrachloroethane ) A 33 

Tetrachloroethylene )* 

N-Nitrosodiphenylamine ) 

Hexachlorobenzene )* A 11 

^-Bromophenyl phenyl ether ) 

Chrysene A 11 



'MCR - Median Concentration Range 

** - Compounds not separated by GC Methodology 
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1! 



Table 23. Petrosar, 
Percent Frequency 



Chemical DAF 1980 - Compounds ranked by 



COMPOUND 

Cis-1 , 3-dichloropropene ) 

Benzene ) 

2-Chloroethylvinylether ) 



* 2 



) 
)* 



) 



2 ,^-Dimethylphenol ) 

2-Nltrophenol )* 

Toluene 

Phenol 

Ethylbenzene 

Phenanthrene ) 

Anthracene )* 

1 ,1 ,2 ,2-Tetrachloroethane 

Tetrach lore ethylene 

Fluorene 

4-Chlorophenyl phenyl ether 

Methylene chloride 

1 ,2-Dichloroethane 

Naphthalene 

Chloroform 

Bis{2-ethylhexyl)phthalate 

Fluoranthene 

1,1,1 -Trichloroethane 

Pyrene 

Acenaphthene 

Acenaphthylene 

Di-n-butyl phthalate 

Trichloroethylene ) 

Chlorodibroraomethane )* 

1 , 1 ,2-Trichloroethane ) 

N-Nitrosodlphenylamine ) 

Hexachlorobenzene )* 

il-Bromophenyl phenyl ether ) 

Benz( a) anthracene 

Di*n-octyl phthalate 

Nitrobenzene 

1 , 3-Dichlorobenzene 

Trans-I , 2-dichloroethylene 

Diethyl phthalate ) 

2,4-Dinitrotoluene )* 



MCR 

E 

D 

D 
D 
C 
B 

A 

E 

B 
A 
B 
A 
B 
B 
A 
B 
B 
A 
B 



B 

A/B 
A 
A 
B 
A 
A 



PERCENT 



100 

100 

100 

100 

100 

89 

89 

78 

78 
78 
67 
67 
56 
56 
56 
44 
44 
44 
33 

33 



22 

22 
11 
11 
11 
11 
11 



'MCR 



- Median Concentration Range 



2* 



- Compounds not separated by GC Methodology 
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Table 
MCR 



24. Petrosar, Chemical DAF 1980 - Compounds ranked by 



COMPOUND 

Cis-T , 3-clichloropropene ) 

Benzene )*' 

2-Chloroethylvinylether ) 

) 



MCR' 



)* 



) 



ether 



2 ,i| -Dime thy Iphenol 

2-Nitrophenol 

Toluene 

Phenol 

Ethylbenzene 

Phenanthrene 

Anthracene 

Fluorene 

4-Chlorophenyl phenyl 

Methylene chloride 

Bis(2-ethylhexyl)ph thai ate 

Fluoranthene 

Naphthalene 

Acenaphthene 

Pyrene 

Di-n-butyl phthalate 

N-Nitrosodiphenylaraine 

Hexaehlorobenzene 

4-Bromophenyl phenyl ether 

1 , 3-Dichlorobenzene 

Benz( a) anthracene 

1 ,1 ,2 ,2-TetrachlQroethane 

Tetrach lor ©ethylene 

1 ,2-Dichloroethane 

Chloroform 

1,1,1 -Trichloroe thane 

Acenaphthylene 

Trichloroethylene 

Chlorodibromorae thane 

1 ,1 , 2-Trichloroethane 

Trans-1 ,2-diGhloroethylene 

Diethyl phthalate ) 

2,4-Dinitrotoluene )* 

Ni trobenzene 

Di-n-octyl phthalate 



) 

)» 

) 



) 



)* 



) 
)* 



D 
D 
C 
B 

B 

B 
B 
B 
B 
B 
B 
B 

B 

B 

A/B 

A 

A 
A 
A 
A 



A 
A 

A 

A 



PERCENT 



100 

100 

100 

100 

100 

89 

78 

67 
56 
56 
67 

n^ 

33 
22 

11 
22 
89 

78 
67 
56 
44 

33 

n 
11 

11 
11 



'MCR 



- Median Concentration Range 

- Compounds not separated by GC Methodology 
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Table 25. Petrosar, Biox Unit 1980 - Compounds ranked by 
Percent Frequency 



■ COMPOUND MCR* PERCENT 

Cis-1 , 3-dichloropropene ) 

Benzene )** C 100 

2-Chloroethylvinylether ) 

Toluene C 100 

Phenanthrene ) B 100 

Anthracene )* 

1 ,2-Dichloroethane A 100 

1 ,1 ,2,2-Tetrachloroethane ) A 76 

Tetrachloroethylene )* 

Methylene chloride B 67 

2,M-Dimethylphenol ) D 89 

2-Ni trophenol )* 

Ethylbenzene B 89 

Acenaphthylene B 89 

Fiuorene > B 89 

^l-Chlorophenyl phenyl ether )* 

Acenaphthene C 78 

Bi3(2-ethylhexyl)phthalate G 78 

Trichloroethylene ) 

Chlorodibromomethane )* A 67 

1 , 1 ,2-Trichloroethane ) 

1 , 1 , 1 -Trichloroethane A 56 

Di-n-butyl phthalate B 56 

Naphthalene A 56 

Chloroform A 14 

Fluoranthene B ^^ 

Pyrene B 41 

1 , 1 -Dichloroethylene A 33 

Chrysene B/C 22 

Di-n-octyl phthalate A/B 22 

Benz( a)anthracene A/C 22 

Phenol D 11 

N-Ni trosodiphenylamine ) 

Hexachlorobenzene )* C 11 

^-Bromophenyl phenyl ether ) 

Benzo( b)fluoranthene ) C 11 

Benzo( k) fluoranthene )* 

Diethyl phthalate ) B 11 

2,4-Dinitrotoluene )* 

1 , 2-Diphenylhydrazine B 11 

1 , 3-Dichlorobenzene A 11 

Butyl benzyl phthalate A 11 



'MCR - Median Concentration Range 

** - Compounds not separated by GC Methodology 
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Table 26. Petrosar, Biox Unit 1980 - Compounds ranked by 

MCR 



COMPOUND MCR ' PERCENT 

2,4-Dimethylphenol ) D 89 

2-Nitrophenol )*^ 

Phenol T1 

Cis-I ,3-dichloropropene ) 

Benzene )* C 100 

2-Chloroethylvinylether ) 

Toluene C 100 

Acenaphthene C 78 

Bis(2-ethylhexyl)phthalate C 78 

N-Nitrosodiphenylamine ) 

Hexachlorobenzene )* C 11 

^-Bromophenyl phenyl ether ) 

Benzo(b)f luoranthene ) C 11 

Benzo(k) f luoranthene )* 

Chrysene B/C 22 

Benz(a)anthracene A/C 22 

Phenanthrene ) B 100 

Anthracene )* 

Ethylbenzene B 89 

Acenaphthylene B 89 

Methylene chloride B 67 

Di-n-butyl phthalate B 56 

Fluorene ) B 56 

4-Chlorophenyl phenyl ether )* 

Naphthalene A 56 

Pyrene B nk 

Fluoranthene B 44 

Diethyl phthalate ) B 11 

2,4-Dinitrotoluene )* 

1 ,2-Diphenylhydrazine B 11 

Di-n-octyl phthalate A/B 22 

1 ,2-Dichloroethane A 100 

1 ,1 ,2,2-TetraGhloroethane ) A 76 

Tetrachloroethylene )* 

Tr ichloroethylene ) 

Chlorodibromomethane )* A 67 

1 ,1 ,2-Tr ichloroethane ) 

1 ,1 , 1 -Trichloroethane A 56 

Chloroform A 44 

1 , 1 -Dichloroethylene A 33 

1 » 3-Dichlorobenzene A 11 

Butyl benzyl phthalate A 11 



^MCR - Median Concentration Range 

** - Compounds not separated by GC Methodology 
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lable 27. Petrosar, A/C Filter 1980 - Compounds ranked by 
Percent Frequency 



1 

V 



COMPOUND MCR ' PERCENT 

Cis-1 , 3-dichloropropene ) 

Benzene )*' E 89 

2-Chloroethylvinyletiier ) 

Phenol C 67 

Toluene B 56 

2,4-Dimethylphenol ) C 56 

2-Nitrophenol )* 

1 ,2-Dichloroethane A kk 

Ethylbenzene B 44 

Chloroform A 33 

Bis{2-ethylhexyl)phthalate A 33 

1 , 1 -Dichloroethylene A 22 

Di-n-butyl phthalate A 22 

1 , 1 ,2,2-Tetrachloroethane ) A 11 

Tetrachloroethylene )* 

Naphthalene A 1 1 

1 ,1 , 1 -TrichloFoethane A 11 

Pyrene A 1 1 

Methylene chloride B 11 



*MCR - Median Concentration Range 

** - Compounds not separated by GC Methodology 
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Table 28. 
MCR 



Petrosar, A/C Filter 1980 - Compounds ranked by 



COMPOUND 


Cis-I , 3-dichloropropene ) 


Benzene )*^ 


2-Chloroethylvlnylether ) 


Phenol 


2,i<-Dimethylphenol ) 


2-Nitrophenol )* 


Toluene 


Ethylbenzene 


Methylene chloride 


1 ,2-DiGhloroethane 


Chloroform 


Bi3(2-ethylhexyl)phtalate 


Di-n-butyl phthalate 


1 ,1 -Dichloroethylene 


Pyrene 


1 ,1 , 1 -Trichloroethane 


Naphthalene 


1 ,1 ,2,2-Tetrachloroethane ) 


Tetrachloroethylene )* 



MCR' 



C 

c 

B 
B 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 



PERCENT 



89 

67 
56 

56 

HH 
11 
HU 

33 
33 
22 
22 

11 
1 1 
1 1 
1 1 



'MCR 



- Median Concentration Range 

- Compounds not separated by GC Methodology 
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Table 29. Petrosar, Final Discharge 1980 - Compounds ranked 
by Percent Frequency 



COMPOUND MCR ' PERCENT 

Cis-1 , 3-dichloropropene ) 

Benzene )*HS)' B 100 

2-Chloroethylvinylether ) 

1 ,2-Dichloroethane(S) A 100 

Chloroform(S) A 100 

Phenanthrene A 100 

Fluorene ) A 80 

4-Chlorophenyl phenyl ether )* 

Acenaphthene B 60 

Acenaphthylene A 50 

2,M-Dlmethylphenol ) B 60 

2-Nitrophenol )* 

Naphthalene A ^0 

Bi3(2-ethylhexyl)phthalate(S) A 10 

Ethylbenzene A/B 10 

Di-n-butyl phthalate(S) A/B 10 

Fluoranthene A 10 

Diethyl phthalate ) A/B 10 

2,1-Dinitrotoluene )* 

Toluene(S) A 20 

Pyrene A 20 

Benz ( a) anthracene A 20 

Butyl benzyl phthalate A 20 

1 , 1 -Dichloroethylene A 20 

1 , 1 , 1 -Trlchloroethane A 20 

Chrysene ' A 20 



'MCR - Median Concentration Range 

** - Compounds not separated by GC Methodology 

MS) - Also identified in Service Water Samples 
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Table 30, 
by MCR 



Petrosar, Final Discharge 1980 - Compounds ranked 



COMPOUND 

Cis-1 , 3-clichloropropene ) 

Benzene )*'(S) 

2-Chloroethylvinylether ) 

2,4-Diraethylphenol ) 

2-Nitrophenol )* 

Acenaphthene 

Ethylbenzene 

Dl-n-butyl phthalate(S) 

Diethyl phthalate ) 

2,4-Dinitrotoluene )* 

1 ,2-Dichloroethane(S) 

Chloroform(S) 

Phenanthrene 

Fluorene ) 

4-Chlorophenyl phenyl ether )* 

Acenaphthylene 

Fluoranthene 

Naphthalene 

Bis(2-ethylhexyl)phthalate{S) 

Butyl benzyl phthalate 

Chrysene 

Pyrene 

Ben z(a) anthracene 

Toluene(S) 

1 , 1 -Dichloroethylene 

1 ,1 , 1 -Trichloroethane 



MCR ' 

B 

B 

B 
A/B 
A/B 
A/B 

A 
A 

A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



PERCENT 

100 

60 

60 
40 
HQ 
40 

100 

100 

100 

80 

60 
40 
40 
40 
20 
20 
20 
20 
20 
20 
20 



'MCR - Median Concentration Range 

^* - Compounds not separated by GC Methodology 

*(S) - Also identified in Service Water Samples 
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6.0 DISCUSSION 

This study was designed primarily as a screening survey 
to develop a base line data set for organic pollutants 
in a highly industrialized area. 

During the two years of sampling in the St. Clair River 
area a total of 24i samples were collected and analyzed 
by gas chromatography for the 78 organic pollutants 
listed. Of these samples 87 were further analyzed by 
GC/MS to give further confidence in the identification 
of the compounds. Although the sampling programmes were 
designed to give an indication of the presence and 
concentration range of these compounds, they were not 
designed to establish mass loadings of any of these 
compounds to the environment . 

At the time of this study, many of the industries had 
secondary biological treatment for their wastewater. 
Since this time, when additional improvements in 
wastewater quality were required, the companies have 
either installed tertiary treatment or have redirected 
additional waste streams to their secondary system. In 
many cases waste streams were controlled at the source 
by either providing better housekeeping or by collection 
and recycle. In other instances the streams that 
previously received only primary treatment such as air 
flotation or gravity separation have been directed to 
secondary treatment for dissolved organics removal , 

6.1 1979 PROGRAMME 

A total of 74 organic priority pollutants were 
identified in the 143 samples analyzed. Of these 
compounds 65 were found at concentrations greater than 
10 ug/L. 



I 
I 
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In general the service water samples (St. Clair River water) had 
the least number of compounds at the lowest concentration ranges 
while the in-plant process streams had the most compounds at the 
highest concentration ranges. 

The process streams generally contained canpounds at hi^er 
concentration ranges than the corresponding final discharge. 
There are two reasons for this. The process streams sampled 
consisted of raw wastes prior to treatment. Although many of the 
treatment plants were not designed to specifically remove these 
compounds it would be expected there would be some removal during 
treatment. Secondly, most of these industries use large quanti- 
ties of OTCW which is usually combined with the treated process 
waste prior to discharge as the final effluent. 

In each of the cases in 1979 where samples of untreated process 
waste (raw) as well as final effluent were analyzed there was a 
reduction in the number of compounds identified. Esso Chemical 
had a reduction from 17 to 13, as well as fewer compounds in the 
higher concentration rainges. Sun Oil had a reduction from 22 
in the raw untreated waste to 12 in the final discharge and those 
identified in the final were primarily in the 1-10 pg/L range. 
The most dramatic reduction was observed at lOEL where the raw 
wastes averaged 23 compounds most of which were at concentrations 
greater than 10 pg/L. The final discharge averaged less than six 
compounds which were nearly always less than 10 yg/L. 

A total of 71 different priority pollutants were identified in the 
69 samples of final discharges in 1979. These are compounds dis- 
charged directly to the St. Clair River or indirectly via surface 
drainage. The number of pollutants in final discharges from chem- 
ical plants ranged frcm 1 (phenol in the 1-10 pg/L range) in the 
Dow 3rd St. Sewer on July 18, to 27 compounds in the Dow Acid Tile 
Drain on August 15. Of the 27 pollutants in this sample 16 were 
at levels greater than 10 ug/L, including 1 ,1 ,2,2-tetrachloro- 
ethane/tetrachloroethylene identified in the 10-100 yg/L range. 
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Two other discharges had more compounds identified than the Dow 
Acid Tile Drain. These were the surface drainage from the Fiber- 
glas Disposal Site in which 30 compounds were identified for the 
sample collected August 29 and the discharge of the Pt. Edward 
WPCP yielding 33 pollutants in the sample collected August 22. 



Six pollutants were identified in more than 50% of the final dis- 
charge samples. These were: 

Benzene 5 

Cls-l ,3-dichloropropene )* 
2-Chloroethylvinylether ) 
1 ,1 ,2,2-TetraGhloroethane)^^ 
Tetrachloroethylene ) 
Bis (2-ethylhexyl) phthalate 

* These compounds were not separated by the methodology used. 

There were 33 compounds identified at levels greater than 100 yg/L 
in final discharges with the following ei^t at levels greater 
than 1 mg/L. 

1 ,2-Dichloroethane 
Trans-1 ,3-diGhloropropylene 
Cis-I ,3-dichloropropene) 
Benzene ) * 

2-Chloroethylvinylether) 
1 ,1 ,2,2-Tetrachloroethane)» 
Tetrachloroethylene ) 
Hexachloroet hane 

Of these, benzene/cis-1 ,3-dichloropropene/2-chloroethylvinylether 
was identified in the 10-100 mg/L range in the Polysar Stereo API 
discharge on August 16. In the Dow Chemical Acid Tile Drain, 
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1 ,1 ,2,2-tetrachloroethane/tetrachoroethylene was found in the 
10-100 rag/L range on August 15. 

Data for service water samples directly represents the levels of 
compounds in the nearshore area of St. Clair River. Thirty- three 
compounds were identified in the 24 samples collected at the eight 
intakes. Of these compounds six were identified at levels greater 
than 10 ug/I-- on 14 occasions during 1979. The detection of 
priority pollutants at these levels may be a matter of concern 
because currently available water quality objectives established 
by environmental agencies for aquatic life and human health pro- 
tection are generally lower than 10 pg/L. 



Priority Pollutant found at 
10-100 pg/L levels in 
Service Water Samples 



Surface Water Quality 

Objective 

yg/L 



1 ,2-dichloroethane 

Chloroform 

Trans- 1 ,2-dichloroethylene 

1 ,2-dichloropropane 

Di-n-butyl phthalate 

Bis(2-ethylhexyl )phthalate 



0.80 (1 

0.20 (1 

50.00 (1 

50.00 (1 

4.00 (1 

0.60 (1 



2) 
2) 



1 
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50.00 




1.50 




o.m 




0.20 




50.00 




50.00 




o.m 





Priority Pollutant found at Surface Water Quality 

1-10 ug/L levels in Objective 

Service Water Samples yg/L 



1 , 1 -Dichloroethane 

Benzene 

Carbontet rachlor i de 

1 ,1 ,2,2-tetrachloroethane 

D i chl orobromcxnethane 

Bromofonn 

Pentachlorophenol 



(1) New York State Dept. of Environmental Conservation, "Proposed 
Ambient Water Quality Standards*, 1984. 

(2) International Joint Commission, "New and Revised Great Lakes 
Water Quality Objectives, Volume 11", October, 1977. 

Although these compounds have been Identified in the service water 
samples it is difficult to identify the major sources of the 
pollutants because the industrial outfalls and intakes are so 
close to each other. 

6.1.1 Related Studies 

In 1979 the Canadian Federal Government contracted the B.C. Cancer 
Research Centre to assess the mutagenic activity of 27 of the 
samples. Straight effluent was tested for Salmonella mutagenicity 
while sample extracts were subjected to four tests. These were 
the Salmonella mutagenicity, Chromosome aberration, DNA Repair and 
DNA Repair Inhibition Tests. All tests were conducted with and 
without 39 rat liver extract. No activity was found in any of the 
samples when straight effluent was tested, and only very limited 
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activity was found when the effluent extracts were tested. The 
limited activity was noted primarily in the DNA Repair Inhibition 
Test. The significance of activity in sample extracts has not 
been established. 

Many of the final discharges were tested by Ontario Ministry of 
the Environment for acute toxicity during the summer of 1979. 
These results are summarized in Appendix H. Few of the discharges 
exhibited any acute lethality and in all cases it could be att- 
ributed to conventional parameters such as extremes of pH. 
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6,2 1980 PROGRAMME 

In 1980, four discharges to the St. Clair River were selected for 
investigation to determine the variation and frequency of occurr- 
ence of priority organic pollutants. Petrosar was selected for 
detailed sampling to determine if these pollutants were removed or 
significantly reduced by conventional treatment. 

6.2.1 Esso Chemical - Final Discharge 

During the sampling of the Esso Chemical discharge in 1980 
only chloroform and 2,4-dimethylphenol/4 nitrophenol were 
identified in half or more of the samples. Chloroform was 
also identified in the service water. These compounds were 
measured at levels less than 10 ijg/L. On one occasion 
benzene/cis-1 ,3-dichloropropene/2-chloroethylvinylether were 
measured in the 10-100 ug/L range. No compound was identi- 
fied in all final effluent samples. 

6.2.2 Dow Chemical - 3rd Street Sewer 

The Dow 3rd Street Sewer had 22 compounds Identified during 
the 1980 sampling, of which 16 occurred in SOJ of the 
samples. Six of these canpounds were measured in all of the 
samples. These were: 

Carbontetrachloride 
1 ,2-Dichloroethane 
Bis(2-ethylhexyl) phthalate 
1,1,2,2 -Tet rachloroet hane ) 
Tetrachloroethylene }* 
1,1,1 -Trichloroethane 

•Not separated by GC methodology. 
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Of these compounds carbontetrachloride was always at levels 
greater than 10 ^g/L and in two thirds of the samples was in 
the 100 yg/L-l mg/L range. On one occassion 1 ,4-dichloro- 
benzene was measured in the 100 yg/L-1 rag/L range. Because 
of the large volume of flow in this discharge these com- 
pounds represent significant discharges to the St. Clair 
River. 



6.2.3 Ethyl Corporation - Final Discharge 

Only two compounds, methylene chloride and pentachlorophenol 
were identified in the final discharge that were not in the 
service water. Methylene chloride was only identified once 
at a very high level (1-10rag/L). This may represent conta- 
mination during the analysis as it was not identified in the 
1979 final discharge samples and it is also used extensively 
in the laboratory. Pentachlorophenol was identified in 505t 
of the samples with one sample measured in the 10-100vig/L 
range. This frequency of occurrence was identical to that 
of 1979. 

During other sampling programs 1,2 dichloroethane has been 
identified at high concentrations (over 1 mg/L) in the final 
discharge. Remedial action has been taken be Ethyl 
Corporation and the levels of 1 ,2-dichloroethane have been 
substantially reduced. 

6.2.1* poiysar - Township Ditch Out 

The Poiysar Ditch Out samples had very few organic compounds 
present. After taking into account compounds in the Service 
Water and Ditch In Samples, only toluene and pyrene were 
identified in these samples on one occasion each in the 
l-IOyg/L range. The discharges to the Township Ditch as it 
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passes through Polysar property are primarily OTCW. These 
discharges represent about 85% of the flow of the Township 
Ditch as it enters the St. Clair River. Any compounds in the 
Ditch In would be greatly diluted by this flow. This is 
evident in that the Ditch In had more compounds (11 vs 8) at 
higher ranges (two at lOOyg/L-lmg/L range vs one at 
10-100|ig/L range) than the Ditch Out. It does not appear 
that Polysar is contributing significantly to the contami- 
nant load of the Township Ditch. 

During 1979/80 Polysar 's process wastes were discharged 
directly to the St. Clair River via the 5^ Inch Sewer, 
Stereo API Sewer, 66 Inch Sewer and the 72 Inch Sewer. 
Process wastewater is now treated biologically prior to 
discharge to the Township Ditch. 

6.2.5 Petrosar Treatment Plant 

During the nine days of intensive sampling at Petrosar the 
frequency of occurrence and the median concentration ranges 
of identified compounds was higher entering the system than 
leaving it. 

For benzene/cis-l ,3~dlchloropropene/2-chloroethylvinylether, 
toluene and ethylbenzene the Biox-unit reduced the concen- 
trations by approximately two levels of magnitude during the 
study period. For these compounds, the A/C Filter reduced 
the concentrations in only half of the samples. 

Methylene chloride and 1 ,1 ,2,2-tetrachloroethane/ tetrachlo- 
roethylene were only reduced on two of nine days by the 
Biox-unit while the A/C filter reduced their concentrations 
on about half of the days sampled. 

The Biox-unit did not reduce the concentrations of phenol, 
2, ^-dimethyl phenol /2-nitrophenol, phthalates including 
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di-n-butylphthalate and bis{2-ethylhexyl)phthalate or PAH's 
including acenaphthene , acenaphthylene, fluorene, fluoran- 
thene, phenanthrene and pyrene. All of these compounds were 
reduced by the A/C Filter. 

In summary the Biox-unit is effective in reducing the con- 
centration of single ring aromatics such as benzene, toluene 
and ethyl benzene but is not effective for PAH's, phthalates 
or volatile chlorinated aliphatics such as methylene chlo- 
ride and 1 ,1 ,2,2-tetrachloroethane. However, the A/C Filter 
was effective in reducing the concentrations of these PAH's, 
phthalates and chlorinated aliphatics as well as reducing 
the concentrations of other pollutants less effectively. 

The final effluent discharge is a combination of treatment 
plant discharge and cooling tower blowdown. Concentrations 
of pollutants in this final effluent should be lower than 
those in the A/C Filter effluent. The data for the five 
final effluent samples do not relate directly to the daily 
treatment plant samples due to the long residence time in 
the final holding pond. 

7.0 CONCLUSIONS 

In 1979, a total of 71 different selected Priority Pollutants were 
identified in the final discharges to the St. Clair River or 
indirectly via surface drainage to the river. Several final 
discharges were identified as having a number of these Priority 
Pollutants detected at the 100-1000 pg/L concentration level or 
higher. The 1980 intensive survey also identified a number of 
priority pollutants at similar concentration levels in the final 
discharges samples. 

During the two year study period, many of these same pollutants 
were identified at lower concentrations in the industrial service 
water samples (untreated nearshore St. Clair River water.) The 
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concentrations of some of these pollutants exceed 
currently available surface water quality objectives 
established by environmental agencies for aquatic life 
and human health protection. 

The concentration levels of priority pollutants detected 
in the samples collected for this study were highly 
variable (up to three orders of magnitude); some 
compounds were not consistently identified in samples 
collected at a given location or were not confirmed in 
the second year of sampling. These results are similar 
to those reported in other studies on the variability of 
trace organics in point source effluents. 

Due to resource constraints and other limitations, the 
data generated by this study are in general of a 
semi-qualitative and semi-quantitative nature. In 
particular, owing to sampling handling and storage 
procedures utilized, the results for volatiles probably 
underestimate the actual concentrations. In addition, 
the low sampling frequency employed in this study, and 
the above-noted data variability were the major factors 
in determining that the survey data should not be used 
for mass loading calculations. 

The in-plant process waste streams studied generally had 
more compounds at higher concentration ranges than the 
corresponding final discharges . This was not unexpected 
as samples of such process streams were collected before 
they were treated and/or combined with once through 
cooling waters. 

Data collected from the Petrosar waste treatment system 
indicate that the conventional secondary waste treatment 
process (i.e. the bio-oxidation unit) and the tertiary 
treatment process (i.e. the activated carbon unit) are 
effective in reducing many of the pollutants detected in 
the process effluents. 



- 73 - 



8.0 RECOMMENDATIO NS 

1) Data from this study should be assessed and used 
where stiil applicable by the industries in the 
design of monitoring and abatement programs for the 
pollutant sources identified. Priorities should be 
given to those final discharges with pollutants 
detected at relatively elevated levels (100-1000 ppb 
or higher) . Confirmation of the 79/80 survey data 
would be the first step in this process. 

2) Industries discharging hazardous contaminants should 
be required to provide adequate systematic 
monitoring of effluent volumes and quality to 
estimate average concentrations and loadings of the 
contaminants to the St. Clair River. 

3) The fate and significance of compounds discharged to 
the St. Clair River should be assessed by the 
industries responsible, based on guidelines 
developed in co-operation with the Ministry of the 
Environment. Emphasis should be given to those 
pollutants detected in the service water samples at 
high concentration ranges (10-100 ppb level or 
higher) . 

4) It is essential to clarify the bio-accumulation 
potential of the contaminants identified throughout 
the aquatic food chain and potential effects on the 
aquatic ecosystem and human health. Priority 
attention should be given to contaminant levels in 
sport and commercial species within the St. Clair- 
Detroit River corridor. 
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5) In cases where industrial sources of trace organics 
are difficult to pinpoint, samples of process waste 
streams should be collected prior to combining with 
once through cooling waters. This would preclude 
the dilution of certain contaminants to 
concentrations below the analytical detection 
limits. 

6) In the design of future studies the following should 
be included: 

(i) The final use of the data and the analytical 
approach should be compatible, 
(ii) For survey data of effluents and other 

complex samples the use of GC/MS for a wide 
target range of compounds should be used for 
the estimation of concentration levels, 
(iii) Intensive surveys of point sources for the 
purposes of mass Loading calculations should 
use survey data to determine chemicals of 
concern. Analytical methodology which gives 
adequate specificity for those target 
compounds should be used. The specificity 
can be introduced by the use of GC/MS or 
other selective detectors. 
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9.0 ABBREVIATIONS 

A/C - activated carbon 

API - American Petroleum Institute 

BIOX - biological oxidation treatment 

BOD - biochemical oxygen demand 

DAF - dissolved air flotation 

DIG - dissolved Inorganic carbon 

DOC - dissolved organic carbon 

ECD - electron capture detector 

EDC - ethylene dichloride 

FID - flame ionization detector 

OTCW - once through cooling water 

POW - potentially oily water 

PTC - particulate carbon 

SS - suspended solids 

TEL - tetraethyl lead 

TML - tetramethyl lead 

TOC - total organic carbon 

TS - total solids 

WPCP - water pollution control plant 



- 76 - 
10.0 REFERENCES 

Bonner, R.F., and 0. Meresz. 1981. St. Clair River Organics Study: 
Identification and Quantification of Organic Compounds. Ontario 
Ministry of the Environment 

Environmental Protection Service. (1985). Biological Testing of 
Industrial and Municipal Effluents for Mutagenic Activity. 
Prepared by B.C. Cancer Research Centre for Water Pollution Control 
Directorate, E.P.S., Environment Canada. 

International Joint Commission, "New and Revised Great Lakes Water 
Quality Objectives, Volume II", October, 1977. 

Ministry of the Environment. 1979. St. Clair River Organics Study: 
Biological Surveys 1968 and 1977. Ontario Ministry of the 
Envi ronment 

Ministry of the Environment (1984). Handbook of Analytical Methods. 
Laboratory Services Branch, Ontario Ministry of the Environment. 

New York State Dept. of Environmental Conservation, "Proposed Ambient 
Water Quality Standards", 198^^. 

PACE Report 84-2 (unpublished). Evaluation of the Variability of Trace 
Organic Substances in Petroleun Refinery Effluents. Prepared by 
Can Test Ltd. and lEC Ltd. for Petroleum Association for 
Conservation of the Canadian Environment and Environment Canada. 

Sakuraa, T., 0. Meresz and T. Ma. 1978. Identification and 

Quantification of Industrial Or^nic Ccxnpounds in the St. Clair 
River Systan. Interim Report, Ontario Ministry of the Environment. 



- 77 - 



APPENDIX A 



SAMPLES COLLECTED DURING 1979 AND 1980 
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Table Al . Samples collected In 1979 listed by sample number. 



Sample 


Ccanpany 


Sample site 


Date 


1 
Type 


2 

Method 


Number 














01 


Poly 6a r 


Service Hater 


June 


12 


w 


C 


02 


Polysar 


Stereo API 


June 


12 


F 


C 


03 


Polysar 


66' Sewer 


June 


12 


T 


C 


04 


Polysar 


54- Sewer 


June 


12 


F 


C 


05 


Polysar 


72' Sewer 


June 


12 


F 


C 


07 


Polysar 


Ditch Out 


June 


12 


D 


C 


09 


Township Ditch 


Scott Rd. iJitch 


June 


14 


D 


G 


019 


Dow 


Service Water 


June 


20 


W 


G 


020 


Dow 


42" Sewer 


June 


20 


F 


G 


021 


Dow 


48' Sewer 


June 


20 


F 


G 


022 


Dow 


54" Sluice 


June 


20 


P 


C 


023 


Dow 


Acid Tile Drain 


June 


20 


F 


G 


02 4 


Dow 


3rd St. Sewer 


June 


20 


P 


G 


02 5 


Sun Oil 


Service Mater 


June 


21 


W 


G 


026 


Sun Oil 


Raw 


June 


21 


P 


G 


02 7 


Sun Oil 


Treated 


June 


21 


P 


G 


02 8 


Sun Oil 


Pinal 


June 


21 


F 


G 


02 9 


Polysar 


Service Hater 


June 


27 


W 


C 


03 


Polysar 


Stereo API 


June 


27 


F 


C 


031 


Polysar 


«6* Sewer 


June 


27 


F 


C 


032 


Polysar 


54' Sewer 


June 


27 


F 


c 


03 3 


Polysar 


72' Sewer 


June 


27 


F 


C 


03 4 


Polysar 


Ditch In 


June 


27 


D 


G 


03 5 


Polysar 


Ditch Out 


June 


27 


D 


C 


03 e 


Township Ditch 


Scott Bd. Ditch 


June 


27 


D 


G 


03 7 


Sun Oil 


Service Water 


July 


17 


W 


G 


03 8 


Sun Oil 


Final 


July 


17 


F 


G 


03 9 


Sun Oil 


{taw 


July 


17 


P 


G 


040 


Sun Oil 


Treated 


July 


17 


P 


G 


041 


Dow 


Service Water 


July 


18 


W 


G 


042 


Dow 


42" Sewer 


July 


18 


F 


G 


043 


Dow 


48* Sewer 


July 


18 




G 


044 


Dow 


54* Sluice 


July 


18 




G 


045 


Dow 


Acid Tile Drain 


July 


18 




G 


046 


Dow 


3rd St. Sewer 


July 


18 




G 


047 


Dupont 


Service water 


July 


24 




G 


046 


Dupont 


Final 


July 


24 




G 


049 


Petrosar 


Service Water 


July 


25 




6 


05 


Petrosar 


DAP 


July 


25 




6 


051 


Petrosar 


Biox. Unit 


July 


25 




Q 


052 


Petrosar 


A/C Filter 


July 


25 




6 


053 


Petrosar 


Final 


July 


25 




G 


054 


lOEL 


Service Water 


July 


25 




6 


055 


lOEL 


Raw 


July 


25 




6 


057 


ESSO Chemical 


A/C Filter 


July 


25 




« 


058 


ESSO Chemical 


Final 


July 


25 




G 


05 9 


lOEL 


Pinal (Comp.) 


July 


25 




6 


O60 


C.I.L. 


Service Water 


July 


26 




6 
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Table Al (cont.>. Samples collected in 1979 listed by sample number. 



Sample 


Company 


Sample site 


Date 


1 

Type 


2 
Method 


NuBibec 














061 


C.I.L. 


Pinal 


July 


26 


P 


G 


062 


Fetroear 


Service Hater 


July 


31 


H 


G 


063 


Petrosar 


DAF 


July 


31 


P 


6 


064 


Petrosar 


Biox. Unit 


July 


31 


P 


G 


065 


Petrosar 


A/C Filter 


July 


31 


P 


e 


066 


Petrosar 


Pinal 


July 


31 


P 


e 


067 


Ethyl 


Neutralization Pit 


July 


31 


P 


G 


068 


Ethyl 


Pinal 


July 


31 


P 


G 


069 


Shell Oil 


Service Water 


Aug. 


1 


H 


G 


07 


Shell Oil 


Biox. Unit 


Aug. 


1 


P 


G 


O70a 


Shell Oil 


Cooling Water 


Aug. 


1 


P 


G 


072 


lOEL 


Service Water 


Aug. 


2 


It 


G 


073 


lOEL 


Raw 


Aug. 


2 


P 


6 


074 


lOEL 


Final 


Aug. 


2 


P 


G 


075 


ESSO Chemical 


Raw 


Aug. 


2 


P 


6 


076 


ESSO Chemical 


Dual Kedia Filter 


Aug. 


2 


P 


G 


077 


ESSO Chemical 


A/C Filter 


Aug. 


2 


P 


6 


078 


ESSO Chemical 


Final 


Aug, 


2 


F 


6 


079 


Polysar 


Service Water 


Aug . 


2 


W 


G 


080 


Polysar 


Stereo API 


Aug. 


2 


P 


C 


081 


Polysar 


66" Sewer 


Aug. 


2 


F 


C 


082 


Polysar 


72'* Sewer 


Aug. 


2 


F 


C 


083 


Polysar 


54" Sewer 


Aug. 


2 


P 


C 


084 


Polysar 


Ditch In 


Aug. 


2 





6 


085 


Polysar 


Ditch Out 


Aug. 


2 


D 


C 


086 


Dow 


Service Water 


Aug. 


15 


H 


G 


087 


Dow 


Acid Tile Drain 


Aug. 


IS 


P 


Q 


068 


Dow 


42" Sewer 


Aug. 


15 


F 


G 


089 


Dow 


48" Sewer 


Aug. 


15 


P 


G 


090 


Dow 


54" Sewer 


Aug. 


15 


P 


G 


091 


Dow 


3rd St. Sewer 


Aug. 


15 


P 


G 


093 


Polysar 


Styrene 11 


Aug. 


16 


P 


G 


094 


Polysar 


Stereo API 


Aug. 


16 


P 


G 


095 


Sun Oil 


Service water 


Aug. 


16 


N 


6 


096 


Sun Oil 


Pinal 


Aug. 


16 


P 


6 


097 


Sun Oil 


Raw 


Aug. 


16 


P 


G 


098 


Sun Oil 


Treated 


Aug. 


16 


P 


C 


099 


Ethyl 


Final 


Aug. 


21 


P 


G 


OlOO 


Ethyl 


Neutralization Pit 


Aug, 


21 


P 


G 


0101 


lOEL 


Service Water 


Aug. 


21 


N 


G 


0102 


lOEL 


Raw 


Aug, 


21 


P 


G 


0103 


lOEL 


Final (Comp. ) 


Aug. 


21 


F 


G 


0104 


Point Edward WPCP 


Final 


Aug. 


22 


F 


G 


01 05 


Corunna WPCP 


Final 


Aug. 


22 


P 


G 


O106 


ESSO Chemical 


Raw 


Aug. 


22 


P 


6 


01 07 


ESSO Chemical 


Dual Media Filter 


Aug. 


22 


P 


G 


O108 


ESSO Chemical 


A/C Filter 


Aug. 


22 


P 


G 


0109 


ESSO Chemical 


Final 


Aug. 


22 


P 


6 


0110 


Shell Oil 


Service Water 


Aug. 


23 


H 


6 
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Table Al (cont.). Samples collected in 1979 listed by sample ntunber. 



Sample 


Company 


Sample site 




Date 


1 
Type 


2 

Method 


Number 
















0111 


Shell Oil 


Final (Comp.) 




Aug. 


23 


F 


G 


0112 


C.l.L. 


Service Water 




Aug. 


23 


W 


G 


0113 


C.I.L. 


Pinal 




Aug. 


23 


F 


G 


0114 


Dupont 


Service Hater 




Aug. 


23 


W 


G 


0115 


Dupont 


Final 




Aug. 


23 


F 


G 


0116 


Polysar 


Styrene II 




Aug, 


24 


P 


G 


0117 


Ethyl 


Neutralization Pit 


Aug. 


27 


P 


G 


0118 


Ethyl 


Final 




Aug. 


27 


P 


G 


0119 


C.I.L. 


Service Water 




Aug. 


28 


H 


G 


01 20 


C.I.L. 


Final 




Aug. 


28 


F 


G 


0121 


Dupont 


Service Water 




Aug. 


28 


W 


G 


0122 


Dupont 


Final 




Aug. 


28 


F 


G 


0123 


Shell Oil 


Service Hater 




Aug. 


29 


W 


G 


0124 


Shell Oil 


Final (Comp.) 




Aug. 


29 


F 


G 


0125 


Township Ditch 


Scott Hd. Ditch 


1000 


Aug. 


29 


D 


G 


0126 


I DEL 


Drainage 




Aug. 


29 


F 


G 


0127 


Township Ditch 


Scott Rd. Ditch 


1030 


Aug. 


29 


D 


G 


0126 


Fiberglas 


Disposal 




Aug. 


29 


F 


G 


012 9 


Township Ditch 


SRD Above Fiberglas 


Aug, 


29 


D 


G 


0130 


Holmes Insulation 


Final 




Aug, 


29 


F 


G 


0131 


Township Ditch 


At BB Tracks 




Aug. 


29 


D 


G 


0132 


Petrosal 


Service Water 




Aug, 


29 


W 


G 


013 3 


Petrosar 


Final 




Aug. 


29 


F 


G 


0134 


Petrosar 


DAF 




Aug. 


29 


P 


G 


013 5 


Petrosal 


A/C Filter 




Aug, 


29 


P 


a 


0136 


Petrosar 


Biox. Unit 




Aug, 


29 


P 


c 


013 7 


Dupont 


Final 




Aug. 


30 


F 


G 


0138 


Fiberglas 


Final 




Aug. 


30 


P 


6 


0139 


Cabot Carbon 


Final 




Aug. 


30 


P 


G 


01 40 


Dow 


42" Sewer 




Sept 


. 5 


P 


6 


0143 


Sarnia WPCP 


Final 




Sept 


. 5 


P 


G 


0144 


Holmes Insulation 


Final 




Sept 


, 5 


P 


G 


0145 


Township Ditch 


SRD Above Fiber 


glas 


Sept 


. 5 


D 


G 


0146 


Fiberglas 


Disposal 




Sept 


, 5 


P 


G 


0147 


Township Ditch 


Scott Rd. Ditch 


1700 


Sept 


. 5 


D 


6 


0146 


Township Ditch 


Scott Rd. Ditch 


1730 


Sept 


, 5 


D 


6 


0152 


Ethyl 


Final 




Oct. 


24 


T 


G 


0153 


ESSO Chemical 


Raw 




Oct, 


24 


9 


6 


0154 


ESSO Chemical 


Dual Media Filter 


Oct, 


24 


t 


a 


0155 


ESSO Chemical 


A/C Filter 




Oct, 


24 


» 


e 


0156 


ESSO Chemical 


Final 




Oct. 


24 


r 


a 
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Table Al (cont.) . Samples collected In 1979 listed by sanple number. 

_ _ 

Sample Company Sanple site Date TyP^ Method 

Number 

0157 "sun Oil 

0158 Petcosar 

0159 Petrosar 

0160 Fetcosar 
Oiei Petcosar 

1. H - service water, F > final discharge, D •> Townsbip ditcb 
P ' inplant/pcocees stream 

2. C - 24B composite, G > gzab 



Final 


Oct. 29 




G 


DAP 


Oct. 29 




G 


Biox. Unit 


Oct. 29 




6 


A/C Filter 


Oct. 29 




6 


Final 


Oct. 29 




6 
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Tabic A2. Samples collected in 1960 listed by sample nunber. 



Sample 


Company 


Sample Site 


Date 


1 
Type 


2 
Hethod 


Number 
















El 


Etbyl 


Service 


Water 


July 


16-22 


M 


C 


E2 


Ethyl 


Service 


Water 


July 


23-29 


W 


C 


£3 


Ethyl 


Final 




July 


16-22 


F 


C 


E4 


Ethyl 


Final 




July 


23-29 


F 


C 


E5 


Ethyl 


Final 




July 


30 - Aug. 5 


F 


C 


E6 


Ethyl 


Service 


Water 


July 


30 - Aug. 5 


W 


c 


E7 


ESSO Chemical 


Service 


Water 


July 


29 - Aug. 2 


w 


C 


E8 


ESSO Chemical 


Service 


Water 


Aug. 


3-7 


w 


C 


E9 


ESSO Chemical 


Final 




July 


29 - Aug. 2 


F 


C 


ElO 


ESSO Chemical 


Final 




Aug. 


3-7 


F 


C 


Ell 


ESSO Chemical 


Service 


Water 


Aug. 


8-12 


H 


c 


El 2 


ESSO Chemical 


Service 


Hater 


Aug. 


13-17 


W 


C 


El 3 


ESSO Chemical 


Service 


Water 


Aug. 


18-22 


H 


c 


El 4 


ESSO Chemical 


Final 




Aug. 


8-12 


F 


C 


EIS 


ESSO Chemical 


Final 




Aug. 


13-17 


F 


c 


El 6 


ESSO Chemical 


Final 




Aug. 


18-22 


F 


C 


El 7 


Dow 


Service 


Water 


Aug. 


6-10 


W 


c 


Eie 


Dow 


Service 


Water 


Aug. 


11-lS 


w 


C 


El 9 


Dow 


Service 


Hater 


Aug. 


16-20 


w 


C 


E2 


Dow 


3rd St. 


Sewer 


Aug. 


6-10 


F 


c 


E21 


Dow 


3rd St. 


Sewer 


Aug. 


11-15 


F 


c 


E22 


Dow 


3rd St. 


Sewer 


Aug. 


16-20 


F 


c 


E23 


Polysar 


Service 


Water 


Aug. 


12-16 


W 


c 


£24 


Polysar 


Service 


Water 


Aug. 


17-21 


W 


c 


£25 


Polysar 


Ditch In 


Aug. 


12-16 


D 


c 


£26 


Polysar 


Ditch In 


Aug. 


17-21 


D 


c 


E27 


Polysar 


Ditch Out 


Aug. 


12-16 


D 


c 


E2 8 


Polysar 


Ditch Out 


Aug. 


17-21 


D 


c 


E29 


Ethyl 


Service 


Hater 


Aug. 


6-12 


H 


c 


E30 


Ethyl 


Service 


Hater 


Aug. 


13-19 


W 


c 


E31 


Ethyl 


Pinal 




Aug. 


6-12 


F 


c 


E32 


Ethyl 


Final 




Aug. 


13-19 


F 


c 


E33 


Ethyl 


Service 


Water 


Aug. 


20-26 


H 


c 


E3 4 


Ethyl 


Final 




Aug. 


20-26 


F 


c 


E3 5 


ESSO Chemical 


Service 


Water 


Aug. 


23-27 


H 


c 


E36 


ESSO Chemical 


Final 




Aug. 


23-27 


P 


c 


E37 


Dow 


Service 


Water 


Aug. 


21-25 


W 


c 


E3 8 


Dow 


Service 


Water 


Aug. 


26-30 


W 


c 


E39 


Dow 


Service 


Hater 


Aug. 


31 - Sept. 4 


H 


c 


E40 


Dow 


3rd St. 


Sewer 


Aug. 


21-25 


r 


c 


E41 


Dow 


3rd St. 


Sewer 


Aug. 


26-30 


F 


c 


E4 2 


Dow 


3rd St. 


Sewer 


Aug. 


31 - Sept. 4 


F 


c 


E4 3 


Polysar 


Service 


Water 


Aug. 


22-26 


H 


c 


E44 


Polysar 


Service 


Water 


Aug. 


27-31 


w 


c 


E45 


Polysar 


Ditch In 


Aug. 


22-26 


D 


c 


E46 


Polysar 


Ditch I 


n 


Aug. 


27-31 


D 


c 


E47 


Polysar 


Ditch Out 


Aug. 


22-26 





c 


£46 


Polysar 


Ditch Out 


Aug. 


27-31 





c 
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Table A2(cont.). Samples collected In 1980 listed by sample number. 



Eanple 

Number 



Company 



Semple Site 



Date 



Type 



Method 



£49 


Petrosal 


E50 


Petiosar 


E51 


Petcosar 


£52 


Petrosar 


£53 


Petiosar 


£54 


Petrosar 


£55 


Petrosar 


£56 


Petrosar 


E57 


Petrosar 


£58 


Petrosar 


£59 


Petrosar 


£60 


Petrosar 


£61 


Petrosar 


£6 2 


Petrosal 


£6 3 


Petrosar 


£6 4 


Petrosar 


£65 


Petrosar 


£66 


Petrosar 


£67 


Petrosar 


£68 


Petrosar 


£69 


Petrosar 


E7 


Petrosar 


E71 


Petrosar 


E7 2 


Petrosar 


£7 3 


Petrosar 


E7 4 


Petrosar 


E75 


Petrosar 


E76 


Petrosar 


£77 


Petrosal 


£7 8 


Petrosar 


£7 9 


Petrosar 


£80 


Petrosar 


E81 


Petrosar 


£82 


Petrosar 


£83 


Petrosar 


£84 


Petrosar 


E85 


Petrosar 


£86 


Petrosar 


£87 


Petrosar 


£88 


Petrosar 


£89 


Petrosar 


£90 


Petrosar 


£91 


Petrosar 


E92 


Petrosar 



Chemical DAF 


Sept. 


6 


Oily DAF 


Sept. 


6 


Blox. Unit 


Sept. 


6 


A/C Filter 


Sept. 


6 


Final 


Sept. 


6 


Service Hater 


Sept. 


« 


Chemical DAF 


Sept. 


7 


Oily DAF 


Sept. 


7 


Biox. Unit 


Sept. 


7 


A/C Filter 


Sept. 


7 


Final 


Sept. 


7 


Chemical DAF 


Sept. 


a 


Oily DAF 


Sept. 


8 


Biox. Unit 


Sept. 


8 


A/C Filter 


Sept. 


8 


Chemical DAF 


Sept. 


9 


Oily DAF 


Sept. 


9 


Biox. Unit 


Sept. 




A/C Filter 


Sept. 




Final 


Sept. 




Service Water 


Sept. 




Chemical DAF 


Sept. 


10 


Oily DAF 


Sept. 


10 


Biox. Unit 


Sept. 


10 


A/C Filter 


Sept. 


10 


Chemical DAF 


Sept. 




Oily DAF 


Sept. 




Biox. Unit 


Sept. 




A/C Filter 


Sept, 




Final 


Sept. 




Chemical DAF 


Sept. 




Oily DAF 


Sept. 




Biox. Unit 


Sept. 




A/C Filter 


Sept. 




Chemical DAF 


Sept. 




Oily DAF 


Sept. 




Biox. Unit 


Sept. 




A/C Filter 


Sept. 




Service Hater 


Sept. 




Chemical DAF 


Sept. 




Oily DAP 


Sept. 




Biox. Unit 


Sept. 




A/C Filter 


Sept. 




Final 


Sept. 





t c 

P c 

P c 

F C 

r c 

H C 

P c 

P c 

P c 

P c 

F C 

F C 

P c 

P c 

P c 

P c 

P c 

P c 

F C 

F C 

H C 

F C 

P C 

P c 

P c 

P c 

P c 

P c 

P c 

P c 

F C 

P C 

P C 

F C 

P C 

P C 

P C 

F C 

N C 

P C 

P C 

F C 

P C 

P C 



1. W - service water, P « final discharge, D 
P - Inplant/procesB stream 

2. C ~ composite, G - grab 



Township ditch 



I 



4 
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APPENDIX B 

DETAILED POINT SOURCE DESCRIPTIONS 

B:1.0 Industrial Facilities 

B:1.1 Imperial Oil Enterprises Limited (lOEL) 

The Sarnia Refinery of Imperial Oil Limited (now managed by Esso 
Petroletm Canada, a division of Imperial Oil) processes crude oil 
into gasolines, stove oils, diesel fuels, jet fuels, homeheating 
oils, lubricating oil, waxes, sulphur, asphalts, and liquefied- 
petroleum gases. In addition, there are a small number of petro- 
chemical operations vrtiich are integrated with the refinery. The 
petrochemical operations are managed by Esso Chemical Canada, but 
they utilize the refinery cooling and wastewater systems. The 
petrochemical operations include facilities to produce olefins, 
solvents and lubricant additives. 

These comments apply to the refinery water systems which serve 
the refinery and a small number of petrochemical operations. 

The cooling water streams are segregated from the oil -contacting 
water streams. Once through cooling water (OTCW) is treated to 
remove oil through four parallel API separators, before dis- 
charging to the St. Clair River (Figure B:1). 

The oil-contacting water streams are extensively treated before 
release. Sour waters are steam stripped of hydrogen sulphide and 
arranonia and biologically treated to remove phenolics before com- 
bining with other process water. Storrawater, tank farm runoff 
(since 1980) and process water pass through three parallel API 
separators before filtration through a dual-media filter. The 
filter effluent discharges to the refinery activated sludge plant 
(Biox). The final effluent combines with OTCW from two of the 
API separators and discharges to the river. 



FIGURE B.I ESSO PETROLEUM CANADA - SARNtA (1979-80) 
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Grab samples of the service water, Biox influent, Biox effluent 
and final effluent (flow proportioned sample composed of OTCW 
and Biox effluent) were taken on July 25, August 2 and August 
21, 1979. The final combined effluent sample was 6-95t process 
water (Biox effluent) and 91-9^J OTCW depending on the flows of 
OTCW and Biox effluent on the day of sampling. The total com- 
bined flows during each day of sampling were 212, 208 and 220 x 
10*mVd respectively. 

Grab samples were collected from three stations in 1979. The 
unfiltered wastewater prior to the sand filter, the activated 
carbon filter effluent and the final discharge to the river were 
sampled three times each on July 25, August 2, and October 2^, 
1979. The average final effluent flow on or near these sampling 
dates was 10.1 x 10'mVd. 

In 1980, Esso Chemical was surveyed more intensively over six 
5-day periods. Twenty-four hour composite samples of the 
service water and the final effluent were collected and compos- 
ited for each 5-day period. Composite samples for July 29- 
August 2, August 3-7, August 8-12, August 13-17, August 18-22, 
and August 23-27, 1980 were submitted for organics analysis. 

B;1,2 Esso Chemical Canada (ECC) 

Esso Chemical Canada is a division of Imperial Oil 
Enterprises Limited. ECC manages and operates petrochemical 
manufacturing facilities at Sarnia. Many of the ECC operations 
are integrated with the petroleum refinery operated by Esso 
Petroleum Canada. An independent Esso Chemical plant is located 
east of the Esso refinery. It has its own cooling and waste- 
water system. These coranents will apply only to the non- 
integrated Esso Chemical plant. 
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At the time of the survey, the ECC wastewater system served oper 
ations producing polyvinylchloride resins and aranatics (benzene, 
toluene and xylene), as well as a chemical products cracking unit 
which was shut down in mid 1983. In August 1983, a new polyethy- 
lene resins plant was started up. The plastics plants are based 
primarily on ethylene derived from natural gas liquids. 

Esso Chemical's process and contaminated cooling wastewaters 
discharge to one of two circular oily water separators. From the 
separators, the combined effluent discharges through a two-stage 
filtration (sand followed by activated carbon) . The treated 
effluent discharges to the clean water impounding basin. When 
flow during heavy rain exceeds the capacity of the dual media 
filters and carbon adsorber system excess water is diverted to 
the oily impounding basin and held until it can be brought back 
through the filter and carbon treaters under control. The oily 
water impounding basin is, therefore, a hold-up facility only. 
When the TOC (Total Organic Carbon) analyzer on the effluent from 
the Aromatics Plant shows unacceptable hydrocarbon levels, the 
effluent is diverted to the oily impounding basin and brought 
back under controlled rate. Uncontaminated once-through cooling 
water also discharges into this last basin and the combined 
effluent discharges to the St. Clair River. The service water is 
obtained from the St. Clair river (Figure B.2). 

B:1.3 Polysar Limited 

Polysar manufactures synthetic rubbers (SBR, nitrile, BR, butyl 
and halobutyl) and rubber latex. It also produces many of the 
chemical intermediates for use at the Sarnia site. This includes 
the production of benzene, ethylbenzene, styrene, butadiene and 
isobutylene. Polysar has four sewer discharges to the St. Clair 
River (54", 66", 72" sewers and stereo API sewer) and several 
cooling water and stormwater discharges to the Township Ditch. 
The research and development (R and D) laboratory also discharges 
to the Township Ditch (see Figure B.3). 



FIGURE B.2 ESSO CHEMICAL CANADA - SARNIA (1979-80) 
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FIGURE 8.3 POLYSAR LIMITFD - SARNIA (1979-80) 
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Oily water from the Stereo Unit (Polybutadiene production) is 
treated in an oily water separator prior to discharging to the 
river. The average flow to the river during June-August 1979 was 
3 X 10' mVd (Stereo API sewer) 

The 5^" sewer outfall contains cooling water from the feed pre- 
paration unit, boiler blowdown from the Steam Plant and treated 
(pH control) caustic and acid waste. The average flow during the 
June-August 1979 period was 55 x 10^ mVd. Oily water from the 
two process areas within the Feed Preparation Unit (Isobutylene 
extraction and Butylene concentration areas) is discharged to an 
oil separator and subsequently to the 56" sewer. 

The 66" sewer is the major process sewer and it services the 
largest area of the plant. Storm water from the Feed 
Preparation, Butyl and Butadiene Units discharge to this sewer. 
Process wastewater from the Styrene Unit receives separate chem- 
ical treatment before entering the main oil separator while pro- 
cess wastes from the Latex Unit, Copolymer Unit and Butyl Unit 
are collected and treated together by coagulation, screening, 
chemical flocculation and filtration. Oily waters from the Feed 
Preparation Unit, Butadiene Unit and Butyl Unit pass through oily 
water separators before discharge to the 66" sewer. The Styrene 
Unit also has an oily water separator. The average flow at the 
outfall during June-August 1979 was 270 x 10^ mVd. 

The 72" sewer receives mainly cooling water from the Stereo Unit 
as well as high solids wastewater which has passed through a 
solids separator. The average flow during the June to August 
1979 period was 22 x 10^ roVd. 

Polysar takes its service water from the St. Clair River just 
downstream of the outfall of the Township ditch. Since 1983 a 
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new biological treatment plant has come on line for the 
treatment of organic laden process wastewaters. The 
installation of this plant was brought about under a Ministry of 
the Environment Control Order. 

The Polysar service water. Stereo API sewer, 66" sewer, 5^" 
sewer and 72" sewer were sampled June 12, June 27 and August 2, 
1979. 

In 1980, the two sampling sites in the Township Ditch bordering 
Polysar (Ditch-In, Ditch-Out) were sampled intensively over four 
5-day periods. Twenty-four hour composite samples were 
collected daily and composited over five days for organics ana- 
lysis (August 12-16, August 17-21, August 22-26, August 27-31, 
1980). 

B:1.4 Dow Chemical of Canada Limited 

Dow Chemical operates a diversified chemical/plastics complex in 
Sarnia composed of 21 specific msinufacturing plants. The 
product line includes styrene, polystyrene, propylene glycol, 
chlorine and caustic soda, raethylchloride, chlorinated solvents, 
latexes, vinyl chloride, high density polyethylene and expand- 
able polystyrene foam. The complex has nine discharges to the 
St. Clair River and two service water intakes. The sewers and 
their approximate flows are listed below. The majority of the 
water used is for OTCW. Other uses are equipment washing, steam 
production and direct contact with products/raw materials. 



I 
I 
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Sewer Identification Average Flow (1980) 
10^ mVd 

1 . il2" 1 St Street Sewer 60 

2. 48" 1st Street Sewer 74 

3. 1st Street Acid Tile Drain 10 
H. 54" Sluice 35 

5. 2nd Street Sewer 58 

6. 3rd Street Sewer 100 

7. Dominion Alloy Sewer (D.O.E.'O.) 160 

8. J4th Street Sewer 310 

9. 42" & 12" Steam Plant Sewers 13 

The 42" 1st Street Sewer receives process wastewater and/or 
cooling water from the vinyl chloride monomer, chloroethene 
and expandable polystyrene plants, and overflow from the sol- 
vents and Glycol 1 plants (cooling water only). Gas scrubber 
waste from vinyl chloride receives pH control. The 48" 1st 
Street Sewer receives exclusively cooling water from the vinyl 
chloride monomer plant (see Figure B.4). 

The Ist Street Acid Tile Drain receives process water and 
cooling water from the vinyl chloride, chloroethene and sol- 
vents plants. The 54" Sluice receives the bulk of process and 
cooling water from the solvents, ethanolaraines, glycol 
(cooling water only) brine treatment, chlorine and caustic 
plants. The 2nd Street sewer receives laboratory wastes, 
polystyrene process effluent which has been treated by an oil 
separator and coagulation, tank car wash area runoff and 
cooling water from the Glycol II plant. Process wastewater 
from Glycol I and II discharge to the biological treatment 
plant. 

The 3rd Street sewer receives process and cooling water frcm 
the styrene (oil separator), latex (coagulation), and poly- 
ethylene (solids separators) plants. The D.O.E.O sewer 



FIGURE B.4 DOW CHEMICAL OF CANADA LTD. - SARNIA (1979-80) 
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receives cooling water ftom several sources and process/cooling 
effluent frcxQ the ethylene oxide plant. This process was shut 
down in 1984. 

The 4th Street sewer receives the biological treatment plant 
effluent and process and cooling water from the chlor-alkali I 
plant as well as supernatant from several settling ponds. Only 
the 42", 48", 54" sluice, acid tile and 3rd Street sewers were 
sampled in 1979/80. Grab samples were collected June 20, July 18 
and August 15, 1979. The service water was also sampled on these 
dates . 

In 1980, the service water and the 3rd Street sewer were surveyed 
intensively over six 5-day periods in August. Twenty-four hour 
composite samples were collected daily and composited into 5-day 
samples for organics analysis. The 5-day periods were August 
6-10, August 11-15, August 16-20, August 21-25, August 26-30 and 
August 31 -September 4, 1980. 

B:1.5 Sim Oil (Sunoco Incorporated) 

The Sunoco Refinery converts crude oil from Western Canada into 
gasolines, kerosene, jet fuel, heating oils, heavy fuel oils, 
aranatics such as benzene, sulphur and light hydrocarbon gases 
and liquids. The refinery has a single outfall to the river 
composed of treated OTCW, stormwater runoff and process waste- 
water. The total annual average flow in 1980 was 104 x lO'm'/d. 

Sour process waters are stripped to remove hydrogen sulphide and 
amnonia and spent caustic is neutralized. The effluent from 
these treatment processes combines with other oily process water 
and passes through an API separator to remove oil. Dissolved air 
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floatation (DAF) is then applied to remove fine oil droplets 
suspended in the effluent. Following equalization, the effluent 
is treated biologically in an aeration basin to remove phenolics 
and other biodegradeable compounds. Following final clarifi- 
cation, the effluent discharges to an impounding basinCsee Figure 
B.5). 

Contaminated stormwater is collected and treated for oil removal 
through an API separator which also discharges to the impounding 
basin. The impounding basin overflow combines with OTCW, which 
has passed through an API separator, and discharges via a single 
outfall to the river. In the case of an upset, the impounding 
basin contents can be recycled through the process treatment 
system, entering at the equalization basins. 

Sunoco was surveyed in 1979 only. Grab samples of the service 
water (intake), aeration basin influent, impounding basin effl- 
uent and final combined effluent were taken on June 21, July 17 
and August 16, 1979. An additional grab sample of the final 
combined effluent was collected on October 29, 1979. The average 
monthly flows for June, July and August 1979 were 127, 127 and 
121 X 10*mVd, which are about 20$ higher than the 1980 annual 
average. Summer cooling water flows may be higher due to warmer 
ambient river temperatures. 

B:1 .6 Shell Oil (Shell Canada Ltd.) 

The Shell Canada Limited refinery at Corunna processes western 
crude oil into automotive gasolines, aromatic and aliphatic solv- 
ents, stove oil, diesel fuel, home heating oil, bunker fuel, fuel 
gas, propane, butane, butylenes and liquid sulphur. The refinery 
has two outfalls to Talford Creek just upstream of the St. Clair 
River. The clean water effluent is composed of uncontaminated 



FIGURE B.5 SUNOCO INC. SARNIA (1979-80) 
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OTCW. This stream is unlikely to be contaminated because it 
cools equipment where the process unit pressure is lower than 
that of the cooling water. Thus leaks would tend to flow into 
the process. The second outfall, from the potentially oily water 
separator, contains OTCW which could be contaminated by leaks in 
process equipment, biological treatment plant (Biox) efflueit and 
stormwater overflow. The annual average flows for the process 
(Biotreated) effluent and the total cooling water streams used in 
the refinery were 9.8 x 10'mVd and 2^12 x lO'm'/d respectively in 
1980 (see Figure B.6). 

The uncontaminated once -through -cooling water is discharged 
directly to Talford Creek. Potentially oily OTCW discharges to 
the POW separator. Sour water Is stripped to remove ammonia and 
hydrogen sulphide and then joins other process water and contam- 
inated stormwater before discharging to an oily water separator 
where oil is removed. Ballast water from freighters generally 
combines with the separator effluent, however if it is excess- 
ively contaminated it can be redirected through the separator. 
Segregated stormwater is treated in a stormwater separator. The 
overflow from the separator can discharge either to the POW 
separator effluent or to the process oily water separator effl- 
uent prior to its treatment at the air flotation unit. 
Following CAF to remove tiny droplets of oil, the effluent com- 
bines with wastewater from the Shell Chemical plant and passes 
into an equalization basin. The equalization basin discharges to 
the biological oxidation unit where phenolics and other organics 
are broken down. The Biox effluent flows through two parallel 
clarifiers and then discharges to the POW separator. Alterna- 
tively, the elarifier effluoits may bypass the separator. The 
combined POW cooling water, treated process water and storm water 
overflow discharge to Talford Creek. 

In 1979, grab samples of the Shell service water, Biox effluent, 
POW cooling water and the combined POW/process/storm (Final) 
effluent were collected. The service water was collected August 
1, 23, and 29. One sample each of the Biox. POW and clean 
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FIGURE B.6 SHELL CANADA LIMITED - CORUNNA (1979-80) 
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cooling water effluent were collected on August 1 . The combined 
final effluent was sampled August 23 and 29, 1979. The average 
flow of the combined effluent for August 1979 was 110 x 10' raVd, 

B:1,7 Ethyl Corporation (Ethyl Canada Inc.) 

Ethyl Canada at Corunna produces ethylchloride, ethylene dichlo- 
ride (EDC), tetramethyl lead (TML), tetraethyl lead (TEL) anti- 
knock compounds, phenolic antioxidants, aluminum alkyls and until 
1982, pharmaceuticals. There is a single combined sewer sub- 
merged diffuser discharge at the river which is located at the 
edge of the deeper shipping channel (see Figure B.7). 

Process effluent from the lead antiknock compound production unit 
is filtered using a deep bed hydromation filter. The filter 
effluent is partially recycled and the balance combines with OTCW 
prior to discharge. Neutralized effluent from the ethylene chlo- 
ride/EDC unit, and effluents from the other processes Join with 
the TEL plant effluent and are discharged to the river. 

Grab samples of the neutralization pit effluent and the final 
combined effluent were taken on July 31 » August 21 and August 27, 
1979. In 1980 a more intensive survey was conducted over six 
7 -day periods. Twenty-four hour composite samples of the service 
water (supplied by Shell Canada) and the final effluent were 
collected July 16-22, July 23-29, July 30-August 5, August 6-12, 
August 13-19 and August 20-26, 1980. The average flow during 
this period was 42.3 x 10'mVd. 

B:1.8 Dupont of Canada Ltd. 

The Dupont plant at Corunna produces a number of grades of low to 
high density polyethylene resins, which are used for flexible and 



FIGURE B.7 ETHYL CORPORATION OF CANADA LTD. - CORUNNA (1979-80) 
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rigid applications. There is a single discharge to the St. 
Clair River which is composed of cooling water and boiler 
blowdown. Except in the case of a spill or leak, there is no 
process effluent in the discharge. Cooling water is held in a 
large holding pond prior to skimming and discharge to the river. 
Grab samples of the service water were collected July 2H , August 
23 and August 28, 1979. The final effluent was sampled July 2M, 
August 23, August 28 and August 30. The annual average flow for 
1980 was 36.3 x 10'mVd (see Figure B:8). 

B:1.9 Petrosar Limited 

Petrosar at Corunna is a petrochemical refinery which processes 
crude oil from Alberta to produce polymer grade ethylene, 
chemical grade propylene, butadiene, isobutylene, butylene, ben- 
zene, toluene, gasoline. No. 2 fuel oil, residual fuel oil, synth- 
etic natural gas and liquified petroleum gas. 

The wastewater treatment facility is composed of two parallel 
pre-treatjnent lines for oily and chemical wastewaters. Off-spec 
effluent can be recycled back into the system. Spent caustic is 
first neutralized before combining with sour wastewater and dis- 
charging to the sour water stripper to remove sulphide and 
ammonia. The stripper effluent combines with chemically contam- 
inated process wastewater and discharges to an oil-water sepa- 
rator. The separator effluent flows into an equalization basin 
and then to the Chemical DAF Unit. A parallel treatment system 
takes oily water and contaminated stormwater and discharges the 
combined wastewater through an oily water separator, equalization 
pond and Oily DAF Unit (see Figure B:9). 

The chemical process waste discharges fran the Chemical DAF to 
an aeration basin for biological treatment in the Biox Unit. 
Following clarification, the chemical stream combines with the 
oily water stream and is filtered through activated carbon (A/C 



FIGURE B.8 DUPONT OF CANADA LTD. - CORUNNA (1979-80) 
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FIGURE B.d PETROSAR LIMtTED - CORUNNA (1979-80) 
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Filter). The carbon filters discharge to a holding pond from 
which the final effluent discharges to the river. Cooling tower 
blowdown and treated (biological) sanitary effluent also dis- 
charge to the holding pond. The holding pond contorts can be 
recycled to the oily water separator if the quality is not suit- 
able for discharge. Due to problems with the neutralization of 
spent caustic, there is sometimes a problem with pH control. 
Coflxnencing 1982, the final effluent is contained and not dis- 
charged vAien the pH falls outside of the range of 6.0-9.5. 
Uncontaminated stormwater from non-process areas of the plant 
property discharge to a stormwater holding pond which overflows 
to the river. 

In 1979, grab samples of the service water, Chemical DAF, Biox 
Unit effluent, A/C Filter effluent and the Final combined holdi- 
ng pond effluent were collected July 25, July 31, August 29 and 
October 29 (not service water). The average flow for the four 
sampling dates was 9.H x 10' mVd. A more intensive survey was 
conducted in 1980 in which daily grab samples of the Chemical 
DAF, Oily DAF, Biox Unit, A/C Filter and Final effluent were 
collected September 6-1^. The service water was sampled 
September 6, 9 and 13, 1980. 

B:1.10 Canadian Industries Limited (CIL) 

The CIL Lambton Works at Courtright is the largest fertilizer 
plant in Canada. Anhydrous ammonia, nitrogen solutions, urea, 
ammonium nitrate, mono-ammonium phosphate, diammonium phosphate, 
phosphoric and nitric acids and sulphur coated urea are 
manufactured on-site. 

Phosphate fertiizer process water is recycled through settling 
and cooling ponds to form a closed loop system. Contaminated 
nitrogoi process wastewater is treated prior to combining with 
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the site cooling water which discharges into the St. Clair 
River. A surface ditch system, vrtiich directs all precipi- 
tation into the final effluent, includes an automatically 
actuated spill contaminant lagoon. Also joining the outfall 
Is the sanitary wastewater which is treated biologically and 
chemically (Figure B;10). 

Grab samples of the final effluent and service water were 
taken July 26, August 23 and August 28, 1979. The average 
final effluent flow during this period was approximately 386 x 
10'mVd. 



B:1.11 The Town^lp Ditch 



The Township Ditch is a highly branched open ditch system 
servicing an area south of Sarnia's residential and business 
core. The drainage system is bounded approximately by the CNR 
railway track south of Confederation Street on the north, 
Modeland Road on the east, Churchill Road on the south and the 
St. Clair River on the west. It receives storrawater runoff 
from undeveloped and developed land, waste disposal and 
product storage areas, treated and untreated runoff and indus- 
trial effluent and cooling water (Figure B:11). 

The first major upstream area of influence is the Scott Road 
Ditch which serves an industrial waste disposal area. Waste 
disposal sites along Scott Road are owned by Polysar, Dow 
Chemical, Fiberglas, Imperial Oil Enterprises (Refinery and 
Chemical Plant) as well as the City of Sarnia (sewage sludge 
disposal lagoons). The Scott Road Ditch runs along the west- 
em edge of the industrial waste disposal area and receives 
treated and untreated dump site runoff before joining the 
Township Ditch which up to this point contains mostly 
undeveloped area runoff. An open ditch exists along Scott 
Road from Churchill Road to Imperial Avenue and from there, a 
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FIGURE B.1 1 SARNIA TOWNSHIP DITCH (1979-80) 
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submerged till conveys runoff to the northern edge of Polysar 
property into the Township Ditch. The Imperial Oil Enter- 
prises waste disposal site located north of Churchill Road is 
capped and only surface runoff discharges to the ditch. This 
is no collection system for potential leachate. 

The Fiberglas disposal site is north of Imperial's waste 
disposal site and contains buried waste fiberglass. Bonding 
resins and dyes were at one time leaching out of this site. 
The leachate was collected and pumped into a holding lagoon 
where it was treated with calcium chloride before discharging 
to the Scott Road tile drain. Subsequent to the 1979/80 
survey the site was capped and a leachate collection system 
installed. Leachate is now shipped off property for treatment 
and disposal. 

The Dow Chemical disposal site is located directly north of 
Fiberglas. A reinforced steel barrier composed of inter- 
locking steel pilings retains all leachate within the disposal 
site (pilings down to clay bed at 3-^ meters). The leachate 
is collected in a pond at the north edge of the property and 
pumped through carbon filters before being discharged to the 
Scott Road Ditch, This discharge is intermittent and depends 
on precipitation and the level of leachate in the pond. 
Leachate from the Dow disposal site, prior to the installation 
of the carbon filters contaminated the sediments of the Town- 
ship Ditch, right down to the river, with Hexachlorobenzene 
(HCB) and Hexachlorobutadiene. In 1982 Dow dredged the 
affected section of the Ditch and disposed of the sediment at 
the company dump site. 

The Polysar disposal site is located south and east of the Dow 
site. The leachate is aerated and then directed to a fly ash 
pond which acts as a filter/absorbant. Runoff and treated 
leachate from the fly ash pond discharges periodically to the 
Scott Road Ditch. 
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Holmes Insulation Limited is located on Scott Road and discharges 
cooling water only to the Scott Road Ditch opposite the Imperial 
Oil waste dump. Pipe insulation, insulating block, board, felts, 
blankets and cements, bulk emd blowing wool are manufactured on 
site. Process water is entirely recycled. 

Grab samples of the Holmes discharge to the Ditch were taken on 
August 29 and September 5, 1979. Grab samples from the Scott 
Road Ditch itself, upstream of the Fiberglas disposal site, were 
collected on the same dates. The Scott Road Ditch was also 
sampled at the point where it joins the Township Ditch on June 
14, 27 and August 29 at 10:00 and 10:30 a.m. and September 5 at 
17:00 and 17:30, 1979. Grab samples from the Fiberglas disposal 
area treated leachate discharge were collected on August 29 and 
September 5, 1979. 

Upstreaan of the point at which it joins the Scott Road Ditch, the 
Township Ditch receives surface runoff frcm the areas of Plank 
and Indian Roads and the MacGregor Side Road, and cooling water 
from Dome Petroleum. At the junction of these two ditches, until 
1980, tank farm runoff from the Imperial Oil storage area dis- 
charged to the Ditch. The storage area also has a disposal site 
for leaded gasoline bottcxns. The tank farm discharge was sampled 
once on August 29, 1979. An additional sample of the Township 
Ditch, just downstream of this junction at the north-south CNR 
tracks was also collected August 29, 

Moving further downstream, there are inputs to the Ditch frcsn CNR 
(rurMDff), Esso Chemical (storrawater) , Cabot Carbon, Fiberglas 
(factory) and Polysar (Styrene II only). Cabot Carbon manufac- 
tures carbon black from liquid feedstock and natural gas. 
Cooling tower blowdown, laboratory wastes, boiler blowdown, 
equipment wash water and surface runoff discharge to the Township 
Ditch. In 1979 this wastewater was untreated, however a 



Ill - 



wastewater treatment system is now being installed to remove 
carbon black from the effluent. This will include a collection 

systan, settling ponds and sand filtration. 

Fiberglas manufactures glass fiber insulation with phenolic and 
urea resins incorporated into the product. Process water passes 
through a solids separator before combining with cooling water 
and discharging to the Ditch. The process water contains minute 
beaded glass and would not normally be contaminated by resins 
unless a spill occurred within the plant. 

The Fiberglas and Cabot Carbon effluents were both sampled on 
August 30, 1979. The Polysar Styrene II unit discharges cooling 
water, tank farm runoff and other surface runoff to the Township 
ditch, after combining with the Fiberglas discharge. As of 1982, 
the Polysar Butyl II unit also discharged cooling water via this 
stream. 

The final section of the Township Ditch is lined with concrete 
and flows through Polysar property. It receives mainly cooling 
water and stormwater runoff as well as vent steam recovery 
condensate and R and D laboratory wastewater. Cooling water from 
Monsanto, which manufactured ABS plastics, also discharged to 
this section of the ditch at the time of the survey. Monsanto 
process water is discharged to the Sarnia WPCP. The plant was 
permanently shut down in 1982; however, it has been bought and 
will re-open under a new name. The Township Ditch was sampled 
upstream of Polysar (Ditch In) and at its point of discharge at 
the river (Ditch Out) on June 12 (Out only), June 27 and August 
2, 1979. 

In 1980 a more intensive survey of the Ditch was conducted at 
these last two locations bordering Polysar. 
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B:2.0 Municipal Water Pollution Control Plants (WPCP's) 



B:2.1 Village of Point Edward WPCP 

The Point Edward WPCP is a primary treatment plant, employing 
phosphorus removal, with a design capacity of 2.59 x 10'mVd. A 
grab sample of the chlorinated effluent was taken once on August 
22, 1979. Operating data for the month of August 1979 indicated 
an 18$ removal of BODs, 5MJ removal of suspended solids (SS) 
and a zero removal of phosphorus. However, on an annual average 
basis, this plant achieved 573t removal of BODs, 70$ removal 
of SS and 72| removal of phosphorus. The annual average final 
effluent concentrations were 105 mg/L BODs, 95 mg/L SS and 
6.6 rag/L total phosphorus (see Figure B:12). 

B:2.2 City of Sarnia WPCP 

The Sarnia WPCP employs primary treatment with phosphorus removal 
and has a design capacity of 65.9 x 10' mVd. Grab samples of 
the raw influent, prechlorinated effluent and chlorinated final 
effluent were collected on September 5, 1979. During September 
1979 the plant removed 55% of the influent BODs and 80$ of 
the phosphorus (suspended solids were not analyzed). The average 
annual removals during 1979 were 57$ BODs, 83$ SS and 78$ 
phosphorus. The annual average final effluent concentrations 
were 60 mg/L BOD, 30 mg/L SS and 1 .4 mg/L phosphorus (see Figure 
B:13). 

B;2,3 Moore Township (Corunna) WPCP 

The Corunna WPCP is an extended aeration/contact stabilization 
treatment plant employing phosphorus removal. It has a design 
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capacity of M.36 x lO^mVd. A grab samples of the final chlori- 
nated effluent was taken once in August 22, 1979. During the 
month of August, this plant achieved 96? removal of BODs, 6U% 
removal of SS and 66$ removal of total phosphorus. The 1979 
annual average removals of BODs, SS and total phosphorus were 
96 J and 78? respectively. The annual average effluent concen- 
trations were 3.6 mg/L BODs, 9.9 rag/L SS and 1.7 mg/L total 
phosphorus (see Figure B:l4). 



FIGURE B.I 2 VILLAGE OF POINT EDWARD WPCP (1979) 
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FIGURE B.13 CITY OF SARNIA WPCP (1979) 
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APPENDIX C 



ORGANIC ANALYSIS TECHNIQUES 
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APPENDIX C 



C:1.0 Analytical Protocols 

The parameters to be analysed were a group of EPA priority 
pollutants including volatile organics and basic/neutral and 
acidic extractable organics. The list of compounds analysed 
is presented in Table C.I. 

The analysis of environmental samples for the presence of 
trace organic contaminants poses a complex problem. The 
three main stages in the analytical train are a concentration 
step, followed by separation of the individual components and 
then their detection. 

C:1.1 Concentration : 

The concentration step is well standardized and usually 
Involves a purging of the sample with inert gas and trapping 
the volatile organics and an extraction of the less volatile 
organics. 

C:1.2 Separation ; 

The separation step for the compounds of interest here would 
normally be gas chromatography. This technique is capable of 
analyzing for the organics chosen if the appropriate condi- 
tions Eire used. As the complexity of the environmental 
sample increases, more organics need to be separated and the 
optimal route to take would be the use of high resolution 
capillary columns. At the time of this study, however, the 
US/EPA were advocating the use of packed columns in their 
analytical protocols. Their approach used columns which were 
selective for the compounds of interest and a different 
stationary phase was used for each fraction. The decision 
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Table CI Organic Compounds Analysed, Listed By Class 



AROMATICS 
7<^ Benzene 
?*-Toluene 
''- Ethylbenzene 

CHLORINATED ALIPHATICS 

-^ Methylene chloride 
Tr i chl or of 1 uorome than e 
1 , 1 -Dichloroethylene 
1 , 1 -Dichloroethane 
Tran s - 1 , 2 - d i ch lor oe thy lene 
Chloroform 
1 ,2-Dichloroethane 
1,1,1 -Trichloroethane 

•^ Carbontetrachloride 
Dichlorobromomethane 
Bis(2-chloromethyl)ether 
1 ,2-Dichloropropane 
Trans-1 ,3-dichloropropylene 

^richloroethylene 
Chlorodibromome thane 
1 ,1 ,2 -Trichloroethane 
Cis-1 ,3-dichloropropene 
2-Chloroethylvinylether 
Bromoform 

1 ,1 ,2,2-Tetrachloroethane 
Tetrachloroethylene 
Kexachloroethane 
Hexaohlorobutadiene 



^1 
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CHLORINATED AROMATICS 
Chlorobenzene 
1 ,3-Dichloroben2ene 
1 ,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
1 ,2,H-Trichloroben2ene 
2-Chloronaphthalene 
^ Hexachlorobenzene 

OTHER CHLORINATED COMPOUNDS 

Bis (2-chloroi3opropyl) ether 
Bis (2-chloroethoxy) methane 
^-Chlorophenyl phenyl ether 
-IJ-Bromophenyl phenyl ether 
3.3'-Dichlorobenzidine 

NITRO CCt^POUNDS 
Nitrobenzene 
2 , 6-Dinitrotoluene 
2 , k -Dlnit rotoluene 

NITROSO COMPOUNDS 

N-Nitroso-di-n-propylamine 
N-Ni t rosod 1 pheny lami ne 

PHTHALATES 

Dimethyl phthalate 
Diethyl phthalate 
Di-n-butyl phthalate 
Butyl benzyl phthalate 
Bis ( 2-ethylhexyl ) phthalate 
-9<<-Di-ri-octyl phthalate 

FUSED RING COMPOUNDS 
Naphthalene 
Acenaphthylene 
Acenaphthene 
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Fluorene 
Phenanthrene 
^i*^ Anthracene 
Fluoranthene 
Pyrene 
Chrysene 

Benz (a) anthracene 
Benzo(b) fluoranthene 
Benzo( k ) fluoranthene 
>eBenzo(a) pyrene 
Indenod , 2, 3-c,d) pyrene 
DibenzoC a, h) anthracene 
Benzo(g,h, i)perylene 

MISCELLANEOUS 

1 ,2-Diphenylhydrazine 
Benzidine 

PHENOLS 
^^henol 
2-Chlorophenol 
2, 4-Dimethylphenol 
2-Nitrophenol 
2 , 4-Dichlorophenol 
2 ,4 ,6-Trichlorophenol 
2,4-Dinitrophenol 
il-Nitrophenol 
-^ Pentachlorophenol 

CRESOLS 

p-Chloro-m-cresol 
M , 6-Dinitro-o-Gresol 
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was therefore made during the study planning stage to 
implement a packed column GC approach. The major reasons 
were: consistency with EPA's analytical approach; the 
relative unfamiliarity with capillary gas chromatography at 
the time of initiation of the study and the extent of 
development work necessary in order to incorporate this new 
technology into the project. 



C:1.3 Detection 



The detection of organics eluting from a gas chroma tog raph 
can be carried out in several different ways. The flame 
ionization detector (FID) is a universal detector which re- 
sponds well to most organic compounds regardless of struc- 
ture. This has the advantage in that all compounds of inte- 
rest can be analysed in one detection system but has the 
disadvantage that other compounds which are irrelevant to the 
present study will also be detected and may cause inter- 
ference. The electron capture detector (ECD) is one v*iich 
introduces selectivity into the detection of organic com- 
pounds since it responds only to compounds containing elec- 
tron capturing groups. Examples of these groups are the 
halogens - chlorine, bromine, fluorine and nitro groups. The 
ECD ignores organics such as aliphatic hydrocarbons which can 
cause severe interference in an FID analysis. These two are 
the r»ost generally applicable detectors in environmental 
analysis. 



C:1.*t. Gas Chromatography/Mass Spectrometry 

The other major detection system to be considered is mass 
spectrometry. The FID and ECD detectors are used in conjunc- 
tion with the retention time of a compound on the GC column 
to establish Its identity. No information is available from 
this approach regarding the structural features of that com- 
pound. There is a possibility, which Increases with the 
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increasing complexity of the sample matrix, that the compound 
responding is an interference rather than the target com- 
pound. If the GC effluent is subjected to mass spectrcxnetry, 
additional information is available on the organics eluting 
at particular retention times. This information often inclu- 
des the molecular weight of the compound as well as indicat- 
ions of the functional groups present and the structure of 
the total molecule. The mass spectrum of the compound, which 
contains characteristic fragmentations can be searched 
against computer-based libraries of many thousands of can- 
pounds in order to determine or confirm the identification of 
a particular component. Gas chromatography combined with 
mass spectrometry (GC/MS) is therefore an extremely powerful 
tool in the analysis of complex environmental samples. It 
is, however, a technique which requires considerable exper- 
tise in its use and in the interpretation of the data and is 
a costly approach to implement. 

It was impractical to undertake a study of this magnitude 
using a GC/MS approach. The analytical approach chosen for 
the analysis of samples in this study was that of packed 
column gas chromatography after a suitable sample concentra- 
tion step. The detection of the organics present was to be 
detection of the organics present was to be carried out with 
an FID and in conjunction with an ECD, where appropriate. 
The confirmation of approximately 5% of samples by GC/MS was 
originally planned for quality assurance purposes. Owing to 
the complexity of the samples, additional GC/MS confirmation 
was found to be required in order to improve data quality. 



C:1.5 Volatiles: 



The analysis of volatile organics was carried out by a modi- 
fied Bellar and Lichtenberg procedure as recommended by EPA. 
The sample is purged with an inert gas onto a Tenax trap, 
thermally desorbed and the components separated by packed 
column gas chromatography with detection by combined FID and 
ECD. The use of canbined detectors increases the specificity 
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of the analysis. Quantification (estimated) was achieved by 
using an internal standard added to each sample prior to 
purging. Detailed methodology is found on page . 

C:1.6 Extractables 

The analysis of extractable organics utilized a modified EPA 
extraction protocol as generally used in the Organic Trace 
Contaminants Section of the Ministry of the Environment. The 
extraction was carried out with methylene chloride at pH 11 
and pH 2 for the separation of basic/neutral aind acidic 
extractables respectively. The extracts were then analysed 
by packed column gas chromatography using FID. The acid 
extracts were also subjected to an ECD in order to increase 
the specificity of the analysis for chlorinated and nitro- 
compounds. Quantification (estimated) was achieved using an 
internal standard added to each sample prior to extraction. 
Detailed methodology is found on page . 

C:1.7 Supplementary Clean-Up Techniq ^ uea ; 

Some of the extracts investigated were extremely complex in 
that they included a "hydrocarbon envelope" which interfered 
with many of the analytes. A "hydrocarbon envelope" is 
fonned when many aliphatic and/or alicyclic hydrocarbons are 
present in a sample. The number of structural isomers of a 
hydrocarbon with ten or more carbon atoms in the chain 
becomes very large and the individual compounds cannot be 
resolved on the GC column. Instead of producing discrete 
peaks, these compounds form a hump on the baseline and this 
is known as an envelope. If compounds other than the 
hydrocarbons elute in this same region they may be "lost" in 
the group of unresolved organics and never identified. These 
hydrocarbons can be removed by using a florisil column and 
carrying out selective elution steps. The details of this 
technique are found on page 
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C:1.8 Quality Control 

The initial study design incorporated quality control (QC) 
samples to be analysed by GC/MS at Environment Canada, Inland 
Waters Directorate (IWD) , Burlington. The total extent of 
these confirmational analyses was to be approximately 5% of 
sample extracts. Some additional QC was planned for the 
volatile samples at MOE. 

Additional analyses were carried out for quality assurance 
purposes by two other laboratories using capillary gas 
chromatography /mass spectronetry techniques (GC/MS). These 
laboratories were MOE (Organic Trace Contaminants Section) , 
Environment Canada - Air Pollution Control Directorate 
(APCD), Ottawa. Volatiles were confirmed only at MOE using a 
separate sample aliquot and employing packed column GC/MS. 
Extractable organics were analysed by all three laboratories 
with aliquots of the extract used for GC analysis being 
sutmitted for capillary GC/MS confirmation. 

The optimal use of available GC/MS resources had to be con- 
sidered. The volatile organics were routinely analysed by a 
combined FID/ ECD detection system in this study. This ccxn- 
bination provided additional confirmatory evidence for the 
presence of halogenated organics because of the increased 
specificity of the ECD for these compounds, reducing the need 
for GC/MS confirmation. 

The acid extractable organics were also confirmed by re- 
analysing the sample using an ECD to give additional specifi- 
city for halogenated or other electron-capturing groups. The 
phenolics analysed included nine compounds v4iich gave good 
response on the ECD, only two conpounds of the group gave no 
response, therefore reducing the need for GC/MS confirmation 
for these samples. The final group of organics, the base/- 
neutral organics contained proportionately fewer organics 
which would give good responses on an ECD and so using this 
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technique to achieve additional specificity in this analysis 
was not possible. Therefore the major emphasis on the use of 
GC/MS resources for quality control was placed on the con- 
finnation of organics in the base/neutral fractions of each 
sample. 

The choice of fractions to be analysed by GC/MS was governed 
by the large number of samples requiring confirmational 
analysis. The choice was made on the following basis: 

1 . The site was sampled more than once. 

2. The sample was the most complex of the group taken 
fron one industry, as determined by the GC 
analysis. 

3. Where resources pennitted, a pre-treated sample 
and a final effluoit were analysed. 

Industries or locations (such as Point Edward and Corunna 
SIP) which were sampled only once were not analysed by GC/MS. 
Intake waters, which tended to be much cleaner than effluents 
were not analysed by GC/MS for most industries. Samples 
v^ich were extremely complex, such as the township ditch-out 
and Dow sewers were analysed by GC/MS on more than one occa- 
sion. All base/neutral fractions of Polysar Chem. DAF and 
Oily DAF were analysed by GC/MS in 1980. 

C:1.9 Data Interpretation : 

Potential Interferences encountered when analysing complex 
samples by packed columns resulted in a decision to present 
the data on a semi-quantitative basis rather than in the 
quantitative manner initially planned for the study. 

The following are the guidelines used in the semiquantitative 
interpretation of the data. 
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(a) Volatiles 



Identification of components was based on responses 
on both the FID and BCD detectors (where appro- 
priate). The more specific ECD detector gives 
increased confidence of the presence of a halogenated 
compound . 



1. Where the values are in the same category {i.e. 
A, B, C, etc.) from both FID and ECD then that 
category is quoted. 

2. If the values are in different categories then 
the lowest category is quoted-this is done 
because the higher value is likely to be from an 
interference. In most of the cases the more 
specific detector, the ECD, gave the lowest 
values. 

3. Benzene coelutes with cis-1 ,3-dichloropropene and 
2-chloroethylvinyl ether. Where a higher value 
is obtained for the FID it is assumed to be 
caused by a high benzene concentration cind this 
value is used. 

k. In maJiy samples with high (high ppb or ppm) con- 
centrations of benzene, a shift in retention time 
was noted. Quality Assurance using MS data was 
used to assign correctly the identification of 
the benzene peak and recalculation was carried 
out if the data system had not made the correct 
assignment. 

5. If the MS quantification placed the result in a 
different but lower category than the GC 
quantification then the MS quantification was 
used in order to compensate for the possibility 
of an interference in the GC analysis. 
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6. If the presence of a compound detected by GC Is not 
confirmed by GC/MS - then an asterisk is placed in 
the tabulated data opposite that compound. 

7. The GC/MS identification of peaks is taken as the 
authoritative source and is extrapolated to 
associated discharges taken at the same or 
different times. These extrapolations are 
indicated as dashes. 

(b) Extractables 

Identification of a component was based on retention 
times and on the response on an FID in the GC analysis. 
Specific detection by ECD for nitro and halogenated 
phenolics required the presence of a response on both 
FID and ECD for an identification to be confirmed. 

1 . Wherever possible one of the base/neutral extracts 
frcM each effluent was analysed by GC/MS for con- 
firmation of identification of components. The 
extract chosen for GC/MS was the one with the 
largest number of apparent components in the GC-only 
analysis. 

2. The technique providing the lowest quantitative 
result for the confirmed compound was used when 
different results were obtained by GC and GC/MS. 
This approach was taken to compensate for inter- 
ferences occurring in the GC analysis. 

3. The results from the GC/MS QA analysis were then 
applied to the effluents taken from the same 
location and associated discharges but at differing 
times. 

When choosing the extracts for GC/MS confirmation, the 
choice was based on the complexity of the extract. It 
was not always possible to confirm the analysis of frac- 
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tlona of all the individual discharges so many of these 
remain unconfirmed. 

GC responses corresponding to trichlorofluororaethane and 
3,3' - dichlorobenzidine were seen in many samples but 
their presence was not confirmed by GC/MS. Based on the 
GC/MS data, these responses are attributed to interfering 
compounds. 
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C:2.0 Extraction Teohnlques 



C:2.1 Llquld/Llquld Extraction 

This method is rapid and has aoceptable recovery for many 
organic compounds of interest in the environment including 80 
of the compounds defined as unambiguous priority pollutants by 
EPA. 



Ci2.2 Apparatus 

Separatory funnels - 1 litre with teflon stopcock 
Flask for rotary evaporation 
Graduated conical centrifuge tubes 



C:2.3 Procedure 

Bring samples to room temperature prior to extraction (at least 
1 hour). Wash thoroughly all glassware to be used in the extr- 
action procedure with the solvent to be used. Transfer 800 ml 
of sample into the separatory funnel. 



C:2.U Base /Neutral Extraction 

Add 2,i4-dinltroani3ole as internal standard (10 yl equivalent 
to approximately 20 yg) to each sample and blank. Adjust the 
pH of the sample to 11 or greater using 6n NaOH. Use multi- 
range pH paper for the measurement. Serially extract with 80 x 
30 X 30 ml portions of distllled-in-glass methylene chloride. 
Each extraction funnel roust be shaken vigorously for at least 2 
minutes. The phases are allowed to settle for a minimum of 3 
minutes or until the two phases are distinct. The solvent is 
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then filtered through pre-washed glass wool and pre-extracted 
granular sodium sulphate into a 250 ml round -bottomed flask. 

The combined extracts in the flask are then rotary evaporated 
to near dryness using a water aspirator to create a vacuum and 
a water bath at room temperature. The concentrated extract is 
then transferred to a calibrated 15ml centrifuge tube. The 
sample is rinsed into the tube with the same solvent using 2 
ml, 1 ml and 1 ml aliquots- The same pipette used for trans- 
ferring the liquid is then used for the final evaporation step 
so that cross -contamination is avoided. The tube is placed in 
a water bath at SCC with a flow of dry nitrogen vrtiich is 
barely perceptible, in order to reduce the incidence of aero- 
sols. The pipette is lowered as the solvent evaporates. 
Evaporation is continued until the appropriate volume of 
solvent remains (approximately 1 ml.) The solution is then 
transferred by a pasteur pipette to a 2 ml vial with small 
quantities of methylene chloride. The vial is then capped with 
a teflon-lined cap and stored in the refrigerator until the 
analysis is performed. If necessary the sample is evaporated 
down to approximately 0.1 ml. 



C:2.5 Acid Extraction 

Add 2-nitro-naphthalene as internal standard (10 pi equivalent 
to approximately 10 pg) to each sample and blank. Adjust the 
pH of the base-neutral extracted water with 1 : 1 v/v H2SOI} 
to 2 or less. Serially extract with 40, 20, 20 ml portions of 
distilled in glass methylene chloride. Proceed as described 
for the base -neutral extract. 



C:2.6 Blanks 

A parallel extraction of 800 ml mill ipore -water should be 
carried out with each set of samples analyzed to act as a 
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blank. The amount of solvent used in each step should be 
tdentical to that used for the samples. 



0:2.7 NOTES 



Etoulslons 

Various techniques can be used in order to break emulsions. 
These include: 

1) Addition of pre-extracted sodium chloride crystals. 

2) Addition of further aliquots of solvent. 

3) Draw off the small amount of free solvent that separates and 
slowly drip it back in the top of the separatory funnel 
through the sample and emulsion. 

Other possibilities if these fail: centrlfugatlon, passing 
emulsion through methylene chloride - wet glass wool, allowing 
to stand for up to 24 hours, stirring with a glass 
rod, heating on a steam bath or with a heat gun, sonication. 

Any of these techniques used, which involve any additions to 
the sample should also be applied to the blank. 

Evaporation 

Rotary evaporation cautions: 

1 ) If the water bath temperature is too high, bumping can occur 
and this can cause loss of sample. 

2) Never allow flask to go to dryness. 
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C:2.8 Base-Neutral Extractables -- GC Analysis 

Once the sample is extracted the analysis is carried out with 
conditions described below: 



Gas Chromatographic Conditions 

Varian 3700 GC 

Column: 6' x 1/8" i.d. 3* SP2250 DB on 100/120 Supelcoport 

Detector Temperature: 330°C 

Injector Temperature: 220*C 

Oven Temperature: 1) 50° hold 4 min 

2) Program at 8Vmin to 270° 

3) Hold at 270° for 10 min 

Carrier Gas: Ultra High Purity Nitrogen 
Flow: 30 ral/min 

FID: Hydrogen: 30 ml/rain 
Air; 300 ml/rain 

GC is also equipped with ECD 



C:2.9 Acid Extractables - GC Analysis 

These are analyzed with the conditions described below: 

Gas Chromatographic Conditions 
Varian 3700 GC 

Column: 6' x 1/8" i.d. Tenax GC 60/80 mesh 

Detector temperature: 330°C 

Injector temperature: 220°C 
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Oven Temperature: 1) Initial temperature 180° 

2) Program at 8«/min to 300° 

3) Hold at 300° 5 rain 
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Carrier Gas: 



Ultra High Purity Nitrogen 
Flow: 30 ml/min 



FID: Hydrogen: 
Air: 



30 ml/min 
300 ml /rain 



63Ni ECD - Makeup gas U.H.P. Nitrogen 

The GC is equipped with a Varian autosampler for overnight 

analyses. A standard solution is placed after every five 

samples in order to monitor any changes occurring in the 
conditions. 

The GC is also attached to an SP4000 data system and quanti- 
fication is based on the relative area response of an indivi- 
dual component or a group of components compared to the in- 
ternal standard for each analysis. 

Calibrations are carried out daily and the calibration factor 
(KF) for each component of interest is determined with an 
external standard containing all the components of interest and 
also contains the internal standard. 

Area (X) 
K F = Amount (X) 

Area (S) 
Amount (S) 



Where: Area(X) 

Amount (X) 
Area(S) 
Amount (S) 



peak area of the compound 
quantity of the compound injected 
peak area of the internal standard 
quantity of the internal standard 
injected 



'- i 
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The final concentration of the unknown in ug/1 is computed with 
the following equation when the internal standard is employed. 

C(X) = Area(X) x fliTiount(S) 
KF X V X Area(S) 

Where: C(X) = Concentration of the unknown in the original 
sample in micrograms per litre. 

Amount(S) = The quantity of internal standard added to the 
sample in yg. 

V = The volume of the original sample in litres 

The retention time window used for all components is + 3?. 



Clean-ups 

When the "hydrocarbon envelope" is found to be excessive the 
samples are submitted to a cleanup procedure using Florlsil. 
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C:3.0 Purge and Trap Analysis on Tekmar LSC 11 



C:3-1 General 

This procedure is used for the analysis of volatile components 
in a sample. All samples must be stored in a bottle with no 
headspace and with an aluminum foil cap. The samples should be 
stored in the refrigerator and analysed as soon as possible. 



C:3«2 Apparatus 

Tekmar LSC II equipped with 12" x 1/8" o.d. tenax trap and 5 ml 
sampler, 20 ml vial with teflon lined cap. 



C:3.3 Procedure 

10 ml of sample is transferred to a pre-cleaned 20 ml vial and 
2 lil internal standard solution ( Bromobenzene 200 ng/yl) is 
added. The sample is mixed by inversion. 5 ml of the sample 
is added to the sampler with a syringe. The sample is purged 
for 15 minutes at room temperature with 38 ml/min flow of high 
purity nitrogen onto the tenax trap. The trap is desorbed at 
180*0 for 4 minutes onto the GC column. During the desorption 
the column is held at SO^C and programming starts once the 
desorption is complete and baking of the trap for cleaning 
purposes is initiated. The GC column effluent is split into an 
ECD and FID. 

C:3.4 GC Conditions 

Varian 3700 GC 

Column: 6' x 1/8" i.d. 0.2 J Carbowax 1500 on 60/80 o^sh 

Carbopack C. 
Detector Temperature: 330''C 
Injector Temperature: 220 ''G 
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Oven Temperature: 1 . SC for ^ min. 

2. Program at 6Vmin to 170° 

3. Hold at 170" for 10 mln. 
Carrier Gas: Ultra High Purity Nitrogen 

Flow: 30 ml /min 

Splitter: Glass; nominally 10:1 

FID exit flow: 28 ml/min 

ECD exit flow: 7 ml/min (with make-up gas) 



C:3.5 Quantification 



Quantification is based on the relative responses of individual 
compounds compared to the internal standard. 

Cali Orations are carried out daily and the calibration factor 
(KF) for each component of interest is determined with an 
external standard containing all the components of interest and 
also contains the internal standard. 

Area(X) 

Kp Amount (X) 

Area(S) 
Amount(S) 

Where: Area(X) = peak area of the compound 

Amount (X) = quantity of the compound injected 
Area(S) = peak area of the internal standard 
Amount(S) = quantity of the internal standard 
injected 

The final concentration of the unknown in ug/1 is computed with 
the following equation when the internal standard is 
employed. 
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C(X) - Area(X) x AmQunt(S) 
KF X V X AreaCS) 

Where; C(X) = Concentration of the unknown in the original 
sample in micrograms per litre. 

Araount(S) = The quantity of internal standard added to the 
sample in \ig, 

V - The volume of the original sample in litres. 

The retention time window used for all components is ^ 3J. 



i:. c. 
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APPENDIX D 



1979 ORGANIC DATA 



Table Dl . lOEL, lf79. Oiqanlc data pc*a«nttd by conc«ntittion ranqc («) , 
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Sarvlc* Natai 



Raw 



Final (CoBp.) 



Dcaina^t 



Con pound 



(»4 



072 01 01 



06S 



3 2 

073 O102 



05 » 074 0103 
(grab) 



012« 



Methyl«nt cblorid* 

Trichlorof luoroocthane 

1 (l-Dlchlocoatbylcne 

1 ,1-Dichloiocthant 

Tiana-l,2-dlcbloro*thylene 

Chlorof orn 

1 ,2-Dlchloroethane 

1,1 ,1-TtlchlOEoatbane 

Catbontctracblorld* 

Di chl o rob r on odse thane 

Bia(2~chlO[:OB>thyl)eth« 

1 ,2-Dict)lOT0propanc 

Trana-l > 3-dlcbloioptopylene 



nci 1 



Trichloroetbylene J 

CblorodibcoDomethanc Ji 
1 ,1 ,2-Trictjloio«tbane ) 



ClB-1 ,3-dichlotopropene 

Benzene 

3-Cblococtbylvlnylatbai 

Brooof orm 

1 ,1 ,2 ,2-TetracblO[oetban«} + 

Tettachloroetbylene ) 

Toluene 

Chlorobenzene 

Ethylbgnrene 









A 
A 



t 

A 

A 



A 
h 



1 ,3-Dicblocobenzena 

1 ,4-Dicblorobenzcne 

Bexacbloroethane 

1 ,3-Dicbloroberuene 

Bic(2-cblo[Olsopropyl)ctber 

Nlttobenzen* 

H-Hitroao-dl-n-propylanlne 

BlaC2-chloroethoiy)netbana 

Bexacblorobutadiene 

1 ,2 ,4-Trichlocobenzene 

Naphthalene 

l-Cblotonapbthalcnc 

Accnaphtbylene 

Acenaphtbcne 

DiBethyl pbthalate 

2 ,6-Dlnltrotoluene 
rluorene J + 
4-C' lorophenyl phenyl ether) 
Di ~byl phtbalate } + 
2,4-Dinitcotoluene ) 
1 ,2-Olpbenylbydrazine 
l»-»itroscdlphenylajitne J 
Bexacblorobenxene J-t- 
4-Brooopbenyl phenyl ctbar ) 
Pbenantbrene 1* 
Anthracene t 
Di-n-butyl pbthalate 
Fluorantbene 
Py rene 
eenzidlne 

Butyl benzyl phtbalate 
Bis ( 3-ct bylheiy 1) pbtbalata 
Cbrysene 
Benz <a) anthracene 

3 ,3-Dichlo[obenz Idlne 
Di-n-octyl phtbalate 
Benzo(b) tluoranthene ; + 
Benzo <k) fluoranthcne ) 
Benzola) py cene 
Indeno(l,2,3-c,dl pyccne 
Oibenzcta.b) antbcaccne 

_ B«nz o (s . h.Dperv lene 
Pbenol 

2-Chlorophenol 
2 ,4~Di0ethy Iphenol 
2-Nltrophenol 
2 ,4-Dicbloiophenol 
p-Cbloco-n-cteaol 
2,4 ,e-TiictaI orophenol 

2 ,4-Dlnitcophenol A 

4-Nitcophenol 
4,6-Dlnitro-o-creBOl 
tantachloiopbcnol 

i. volatile fraction analyzed by CC/MS 

3. baae/ncuttal fcaction analyzed by GC/NS 
}. acid fraction analyzed by GC/HS 

4. concentration ranges: 

A - 1 - 10 uq/L 
B - 10 - 100 ug/L 

100 - 1000 ug/L (1000 ug/L - 1 ag/L) 

1-10 sg/L 

10 - 100 Bg/L 

100 - 1000 ag/L 
- peak identified 
• peak identified ., „^ „_^ .,„^ 

of aanplea froa related aitea 
coapounda not aepacated by GC aethodology 



A 
A 



A 

A 

r 



{' 



r 



A 



A 
A 



C 
D 
C 
F 



by CC but not confiraed by GC/NS analyaia 
by GC but not confiraed by gc/mS analysis 



5. + 



I 



bit 02. tSSO CbaBlol, 1»T>. Oiqanic dat<. 
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Raw Dual Hedl* A/C Plltci Final 

Pilt«r 



2 2 1,2 

Coapound 075 0106 01 S3 076 0107 0154 057 077 O108 0155 058 07i 0109 0156 



Hcttiylcnt chloride 

Tr Ichloc of luoron* thane 

^ ,1-Dlchloroctbyl*n« 
^B ,1-Dictiloioetbanc 
^trana-l ,2-dlcliloro«tby lane 

1 .2'Dic&loTO«tbane 
1 ,1 ,l-TitctUaro«tCiana 

EarbontetiacMoilda 
IctilorcbioBoaatbanc l^ 

H (2-cbloto«»tbyl)ether J 
1 ,2-Oicbloropropan« 
Trana-l,3-dicblorop[opyl«nc 
^Ttlcbloroctbylcna I 

HchI orodlbcoao>et;han« r* 

■l , J ,2-Ti;l chlocoetbanc J 

Clii-1 ,3-dlctilotoprop«n« 1 

^2-<:blotoethyl»tnyl«tbet J 

I 



Bi[»of orm 


- 


- 


• 


- 


- 


- 




- 


- 


- 


- 


1 , L,2,2-T«tracbloro«th«ne7^ 

Tect acbLoroethylene / 
























A 


A 


B 


A 


A 


A 


A 


A 


A 




A 


Toluane 


B 


C 


D 


C 


E 


a 


C 


C 


E 


D 


A 


ChLorobenxene 






B- 










A 


C 


A 




Etbvlbeniene 






C 








A 




c 


B 





I 
I 
I 



1 , }'Dicnlorobenzene • ■ - - - - = - ■ " * "" 

1 ,4'DiclilQrob«n<cn* 

Beiachlocoetbane A _ « 

I ,2-DicU.otobeaicnt 

Bi«(2-chloroiaopropy Datber > 

Nitcobenzenc - - - - 

W- N i ti o ao-dl- n- propyl an ine 

Bj»(2-ealoroatbory) •etbane • 

Btxacblorobutadicna • • -".- _._-._- 

1 ,2 ,i-Ttlcble>cob«niene • - - - 

NtpbCbalcne B k CCS BBBBBBA 

2-Chloronapltthalena «.•• ___ ____..-- 

Acanaphthylane AAB DCC -ACA-CCA 

Ai^cnapbtbenc CAC DCfl AACBCCBA 

DMESthyl phthalate ''A --C --CB--CB 



2 ,.6-Dinitiotoluana 

f:. uorena 1 

4-ChlO[:opbenyl pbanyl ctberj 

Oiatbyl pbtbalatc K 

2 ,*-Dlnitrotolu«ne J 

II ,2-Bi?henylbydt«iine 
rt-Nl t rsaodipbenylaaine 1 

B»xachlocobenz«n« j* 

4-BtaBapbenyl plianyl rtbci J 
Phervanttitene I ^ 



I 



j^ - _ - - - A 

Ancbcacane 

Di-n-butyl phthUat* 'BA --B -». B-BA 

Flaotantbene 'AA --A -» A-A 

Py tena A BA AA AAA 



Benzidine 

Butyl benzyl phtbalate • • 

IEi»(2-*tnylha»yl)phthalate A A 

Chcyaene A 

E.eni <£) antb tacene * A 

2 ,3-Dicblocobenildlne 
Dx-n-octyl pbtbalate 

IBenic^blfluoranthene 1, 

nemo .k) f luoranthene -I 

llenzo lalpyiane 
;ndeno II ,2 ,3-c,d)py lene I ^ 
Oib«nzo(a,h)antbt«cenc J 
.JUtaoji, b f Dpervlene 



I 
I 
I 
I 
I 



A 


B 




B 


A 




A 


B 




A 
A 


B 




A 


A 


A 


B 


B 




A 


C 


A 
A 


C 


C 


B 
A 



>b«noi A B A A B B A X K 

2-Cbloiopbenol A 

2,4-Diacthylpbenol 1 AAB BAB AB A A 

2-Nit£ophenol J* 

i ,4-Dichlciopbenol 

p-Chloro-B-cteBol 

2 ,4,6-Tiichlorophenol AAB B 

2 ,4-Dinltropbenol A D 

4-Nit(ophenot ■ A fi 

4 ,S-Dinltto-o-cr«aol A 

Pentachloiopbenol B B B C B B 

1. volatile fraction analyzed by gC/ns 

2. base/neutral fraction analyzed by GC/HS 

3. acid fraction analyzed by CC/HS 

4. concentration ranges: 
A - 1 - 10 ug/L 
B • 10 - 100 ug/L 

C • 100 - IQOO ug/L (1000 ug/L • 1 sg/L) 
D - 1 - 10 wg/L 
e • 10 • 100 ag/L 
F - 100 - 1000 ng/L 

* • peak identified by CC but not confirmed by GC/HS analyslG 
- • peak identified by GC but not confitsed tiy GC/NS analysis 

of samples from related aites 

5. t " compounds not aeparated by CC methodology 
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Compound 



Strvict Hatci 


Ditch In 


Djtct) Out 


Styrtn* II 


I 

01 029 079 


2 2 
034 084 


2 2 
07 03 S 0«5 


2 

093 0116 



Netbyltnc chlorld* 

Tcichloiof luorometltan* 

1 ,l-Dichloroethylen« 

1 ,l-DichloEoctt>«ne 

Tr«nB-l ,2-dichloro*tbylen« A A B 

Chloroform A A A A A A 

1,2'Dichlococthanc AAA* 

1 ,1 ,1-Trichloroeth«n« 

Carbontetcachlocide h 

Dichlorobronsmcthane 1 A 

Bla (2-ctilotoaethyl) etbcc J 

1 ,2'Dlcbloropropan« A 

Ti«n«-1 ,3-dichloropcopyl«ne * 

Tr ichloroethylene 1 

Chlorodibronomethane J*' A A A 

ci»- - . . 

2 

Brooiof orn 



'-»- ,,, 

l«-l,3-dlctiloropropene I 
enzcne f' 

-Chlotoethylvinylethtr ■> 



1 ,1 ,2,2-Tetr«chloroethane l ^ 

Tatrachloroatbylane j A A A 

Toluene AAA 

A A ABA 

B 



Chlorobenxene 
Etbylbentene 



Etbyl benzene 

1 ,3-Dichlorobeniene 



1 ,4-Dichlorobenzene 

Bciacbloioetitane A 

1 ,2-Dicblorobeni«n« 

Bi»(2-chlotoleoptopyllethet A 

nitrobenzene * 

N-HltroBO-di-n-propylaaiine 

Bia[2-chlo(oetboxy)aethan* 

Hciachlocobutadiene A 

1 ,2,4-TrichlotobenJena A _ " 

Naphthalene A A 

2-Cbloronaphthalene * " " 

Acenaphthylene * 

Acenaphthene * 

Dlaetnyl phthalate - • A A B 

2 ,6-Dinltrotoluene * ~ 

Pluorene 1+ A A 

'-Chlotophenyl phenyl etbeil 

Oiethyl phthalate T,^ - A A 

2,4-Dlnitrotoiuene J A - C B 



1 , 2-Di pbeny Itaydraz ine 
N-NitcosodlphenylaDilne 1 
fleiachlDcobeniene |* 

4-B[ODophenyl phenyl etherj 



A B 



] 



Fb*nanthtene "I^ - * AAAA 

Antbracen? J 

Di-n-Dutyl phthalate B A B 

riuoranthene A A 

Pyrene * A A 

Benzidine * * 

Butyl benzyl phthalate * " 

Bia(2-ethylhexyl)phthalate AC A BBA CA 

Ctaryaene 

Benz (a) anthracene - • A A 

3.3-Dlchlocobenzldlne - • » - 

Dl-n-octyl phthalate * * 

Benzolb) fluoranthene "l ^ • * 

Benzo (k) f luoranthene J 

Benzo (a)pyrene • 

Indeno(l,2,3-c,d)py cene 

Olbenzofa ,h) anthcacenc 

Benio (q, h, 1) perylene * 

Phenol ' ~ ' 

2-Cblorophenol 

2,4-Diiiietbylphetiol 1^. 

2-Nittophenol J 

2 ,4-Dichlotophenol 

p-Chloro-n-cresol 

2,4,fi-Tiichloropbenol .__ , 

2,4-Dinittopb*nol 

4-Nj.tropbenoI A 

*,6-Dinitro-o-creeol A . A A 

Pentachlorophenol A 

1. volatile fraction analyzed "V ^C/ltS 

2. ba.e/neuttal fraction analyzed by GC/HS 

3. acid fraction analyzed by GC/ms 

4. concentration ranges: 

A • 1 - 10 U9/I. 

C - 100"- lOOO^ug/L (1000 ug/L • 1 •g/Ll 
D . 1 - 10 •g/L 
E - 10 - 100 mq/h 

of aaiTpleB £to» related aites 
5. ♦ . co-poJnda not .epatated by CC .ethodology 



Taalt CStcont.). Polyatt, lV7t. Oceanic dat*. i / -i 



54* 6«««I 6e* Stvci Steieo API 72* Scvtc 



2 2 2 1,2 2 

Compound 04 032 083 03 031 OBI 02 03 080 0$4 05 033 08: 

Methylene chlocldc B B 

Irlchlotof luoromethsn* 

1 ,1-Dichlorocthylene A • * 

1 ,l-DicliiO(oet.h«ne A 

Trana-1 ,2-dlcrtloro*tbyl«ne P 9 B B 

Cfilotoform . _ • - A A 

] ,3-Slclilorocthane k » * 

1.1) 1-Trlchl Otoe than* 

CaibontetiacMor idc 



Dicbloiobroooiiicthane 1^ 

tiis(2-chloroB€thyllether J 

nc 

1- 



1 ,2-Dichloroptopane 

"lana-l.J-dlchloroptopylene 

"rlchlotoetKylene 

CblorodibiOBOne thane 

:. ,1 ,2-Trlctdo(oethane 

CiB-1 ,3-dichloropropen« "1 

Beniene )*■ A A B E 

;!-Chloroethylvlnylether J 

JiroBofoca A 

.\ ,1 .2f2-Tetracliloroetliane ■) A _ _ • _ 

Tetrachlotoethylene J"'" A 

Tol Ltene A A B A A A 

Chlocobeniene A A B A - • - 

isthylbeniene B A B A A 

1 rS-Oichlorobeniene = 

I ,4-Dicblotobentene 
3exa c bio roe t bane 
1 ,2-DlcblorobenxeRe 

31b (2-cblo[oiBop(opyl) etber * 

Sitro&entene • 

t»-Nitroeo-di-n-ptopylaoine 
Bi» ( 2-qhlotoethoxy ) netbane 

Bcxacblorobutadlene A ' - 

1 ,2 ,4-Trichlorobenzan« - 

NaphtbaXene - - A 

2-Chloconapbtbalcn« _ _ * • • 

Acenaphthylene - - • . • • _ 

Acenaphtbene 

Disetbyl phtbaiate _•_ _• _•• 

2,6-Dinitrotoluene - * 

Pluorene 1^ - - • 

4-Cbloiopfaenyl phenyl ctber J 

Dtetbyl pbthalate 'K _ _ _ • 

2,4-Dtnittotoluene J^ - • • - 

Ii3-Dipbenylbydcazinc - • 

N>N1 1 [osodlpbenylaxlnc 1 

Bexachlocobeniene f* • __• _ *_ 

4-Bi!O»0pbenyl phenyl ethei J 

Pbenftnthtene 1^. .•_ __• .•• 

Anthiacene J 

Di-n-butyl phtbaiate AAA BA - • A 

Fluoianthene - - _ _ » _ 

Pyrer* A _ _ _ 

Benzidine - * * - 

Butyl benzyl pbthalate - - - A 

81a ( 2-etbylhczyl ) pbthalate ABA - - AA*AB 

Cbrysene • 

Benz <a) anthracene - 

3 ,3-Oichlorobeni idine - . • . _ 

Di-n-octyl phtbaiate 

Benio(b) lluoranthene t , - - 

Benzo <k J fluoianthene J 

BenzoCalpytene 

Indenod ,2 ,3-c,d) pyrene 1 - •■ - • 

Dibenio (a, h) anlhtacene J 
Bento Cq, h, IJpervlene 



Phenol 

2-Chlocophenol 

2,4-01(iiethylphenol "1^ 

2-Nitcophenol J 

2 ,4-Olchlorophenol 

p-Chloro-B-crcsol 

2 ,4 ,&-Trlchlo(opbenol 

2 ,4-Oinltiophenol A 

4-Nitiophenol A 

4 ,6-Dlnitro-o-cceool A 

Pentachlotophenol A 

1. volatile fraction analyzed by GC/MS 

2. base/neutral fraction analyzed by SC/NS 

3. acid fraction analyzed by GC/MS 

4. concentration ranges: 

A • 1 - 10 ug/L 
B • 10 - 100 ug/L 

C > 100 - 1000 ug/L (1000 ug/L - 1 ng/L) 
D • 1 - 10 Bg/L 
E - 10 - 100 mg/L 
F - 100 - 1000 ng/L 

• • pealc identified by GC but not confirnfd by GC/HS analyaia 
- • pealt identified by GC but not conficsed by CC/HS analysis 
of Bamples fcoa related sites 

5. + « compounds not sep«rated by GC methodology 



Table D4. Dow , 1979. Organic data. 
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Eervict Hater 3[d. Et. S»w«i 



3 2 1 

Conpound 019 041 0B6 02 4 046 091 



Keth^'lene chloride 

Trichloiof luoromethane A 

1 ,1-Diciiloioethylene 

1,1-Dichloioethane A 

TrarvB-l ,2-dichl or ©ethylene 

CblorofotB> - 

1 t2-OichloioethBne AAA A 

1,1 ,1-Ttlchloroethane A A 

Carbontetiacbloiide A 9 A 

Dlchlorobronomethane 1^ 

BiBtJ-chloiomethyDethcr J 



1 r2-Dichloroptopane 

Trana-l ,3-dichloroptoK'l«ne A 

Trichloroethylene "1 

ChlorodibrOBOmethane p - * 

i,l ,2-Ttichloroethane J 

CiB-1 ,3-dichiocopropene 1 

Bcr.zene MA B 

2-CbJ.oroethylvlnylether J 

Brooofom A * 

1,1,2,2-Tettachloroethanel • 

Tctrachloroethylene J AAA A A 

Toluene ~ * 

Cblorobeniene - * 

Eth ylbenzene 



1 , 3-Dichlor obenzene 

1 ,4-Dichlorobeniene 

Bexachloioe thane 

1 ,2-Dichloroben2enc 

BiEt2-chloroiEopropyl) ether 

Hittoberucne * 

N-Nitroso-di-n- propyl amine 

BlE(2-chloroethoiy)i»ethane 

Bexachlorobutadiene - * 

1 ,2,4-Trichloroberiiene - • 

Naphthalene * 

2-Chloronaphth«lene - • 

Acenaphthylene 

Acenaphthene - • 

DiEvethyl phthalate - * 

2 ,6-Dinlttotoluene 

Fluor ene 1^ 

4-Chloropbenyl phenyl ether J 

Diethyl phthalate K ~ 

2,4-Dinitrotoluene J B 

1 ,2-Diphenylhydrazine - • 

»-NitroeodiphenylaiEine "I 

Bexachlocof f nzene \* * - 

4-BroBophenyl phenyl cttaetj 

Phenantbrene 1^ • 

Anthracene J 

n:-n-butyl phthalate 

Fluoranthene * 

Pyrene 

Benzidine * * 

Butyl benzyl phthalate - * 

BiE (2-ethylhei(yl[phthalate AAA - « 

Cbiysene 

Benz (a 1 anthracene 

3 r3-Dichiotobenzidinc ~ 

Dl-n-octyl phthalate A 

Bcnzo (b) fluoranthene 1^ 

Bcnzodil fluoranthene J 

Benzo<a>py rene * 

Indenod ,2 ,3-c,d> pyrene "1 

Dibenio (a, hianthracene J 

Be nzoj 9,h, Dperylene 

Phenol X A 

2-Chlorophenol A 

2 ,4-Di.Biethylphenol 1^ 

2-Nitrophenoi J 

2,4-DiChloropbenol 

p-Chloro-B-creBOl 

2,4,6-Trichlorophenol B 

2 ,4--Dinltrophenol 

4-Nitrophenol 

4 ,6-DiniLro-o-creBOi 

Pentachlorophenol 

1. volatile fraction analyied by GC/HS 

2. base/neutral fraction analyzed by GC/HS 

3. acid fraction analyzed by GC/HS 

4. concentration ranges: 

A - 1 - 10 ug/L 

B - 10 - lOO ug/L 

C - lOD - 1000 ug/L (1000 ug/L • 1 sg/L) 

D ■ 1 - 10 og/L 

E • 10 - 100 ng/L 

P - 100 ~ 1000 Dig/L 

■ • peak identified by CC but not confiracd by GC/KS analyeie 

- • peak identified by GC but not confirced by GC/HS analysis 
of tatnplea from related altee 

*t. * • compounds not separated by GC aethodology 
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Acid Tile Driin 42* S««C[ 41* Sncc &4* SlulC* 



3 3 2 2 3 2 2 

Coapound 023 045 Ot7 030 042 068 0140 021 043 OaS 022 044 09C 

it«thyl«n* cbloride B B B B • 

TzlctXoiotliiQZtmttt»t>9 A 

1 ,l-Djchloco«tnylen« B A A * A * ^ 

l,l-Dicliao:oeth«n« CCB bbba ABB A 

Tran*-1 ,2-dicbloro«tl)yl«nc A A 

Cblocofora CBt AAB AAAAAA 

l,2-DiChloro*th«n« DCC BCBB BBAABA 

1.1 il-Trichioro*tb*n* B B B B A 

C»rbontett»chloride CBC 'BBB ABBAAA 

DicblsrobiosOMettian* T^ 

Bi»t2-cblorci«cttiyl)*tber J C A 

1,3-Dicbloropr0(>«nc CB BBBB BBBBB8 

Trans- 1 ,3-dlcblocopcopyl*nc 

Tclebloro«thyl»n» ? 

CblorodibcoaoBetaane T'^ CCA BBAA AAAAA 

1,1 .2-Ttichloto«tb4n* J 

Ci*-l,3-<llcbloropro{i«ne J 

BCTUcnc y-t CAA CBCC BBB ■ 

2-Cbl0[O«tbylTinyl»tb*r J 

Braaofora CAB CBCB BBBAAA 

1,1 ,2,2-T«trachlori>«tb«n« 7 

Tetracbloroetbyltne J DBE BAAA ABBABA 

Toluene B A 

CDlorobenian* A A 

Etbylbennne A B 

1 ,3-Dichlorautrii*ne ' ~' — 

1 ,4-Olcblorobcnzene 

Be**cblO[oet.bane A A 

1 ,3-Clcblorob«aien« 

Bia(3-cblotoiaopiopyl) ttbar BB *A A AAAA 

Nitrobenzcna B I * 

H-Nitioao-di-n-propyiaaine - . 

Bia(3-cbloroathoiy) Bctban* 

Hazachlorobatadiene ABA 

1 .2 ,4-Trlcblorob«nz«n« 

Naphtbalane A C 

2-Cbloronapbebalcne - 

AccnAphtbylene " 

Acendphthenc A 

Dlaethyl pbchalate - - 

2 ,G-Dlnitrotoluene * 

Plootena 1^ 

4-Cbloropbeny 1 phenyl ether J •• - 

Diethyl pbthalate I^ 

2,4-Dinitrotoluene J 

1,2-Diphenylhydrazine * 

H-Kitrosodi phenyl amine 1 

Bezacblorobentene I* ~ * *" A A A 

4-BioBDphenyl phenyl ether J 

Phenanthiene 1 . ' - 

Anthracene J 

Di-n-butyl pbthalate B • A 

riuoranthane A 

Pyrene A 

Benzidine * - • • _ _ 

Butyl benzyl pbthalate 

BisC-cthylbezyDpbthalate BBB • A A* AA 

Chtyaene - 

B«nzU)antbr«cene - * 

3,3-Dicblorobenildine « _ » • _ . 

Di-n-octyl pbthalate A A 

Benzolb) fluorantbene I4 - 

Benzo <k) f luoranthene J 

Benzofa J pyrene ~ • - 

Indenod ,3 ,3-c.dJ pyrene | - 

Dibenzo (a, h> anthracene J 

BenzQ(s,b, i)p«tyle ne 

Phenol '"" " 

2-CfaloropbenoI 

2 ,4-Di«ctbylpbcnol I* 

2-Nit[opticnol J 

2 ,4-Oichloropbenol A 

p-Chloto-»-cteaol 

2 ,4,«-Trlcblorophenol 

2 ,4-31nitrophenol A 

4-Mitropbenol 

4 ,6-0init(O-o-c{eBol 

Pentacbloropbenol 

1. volatile fraction analyzed by GC/HS 

2. baac/neutral fraction analyzed by GC/HS 

3. acid fraction analyzed by GC/KS 

4. concentration ranges r 

A • 1 - 10 ug/L 
B • 10 - 100 ug/L 

C - 100 - 1000 U9/L (1000 ug/L - I Bg/U 
D^l-lOBg/L 
e - 10 - 100 Bg/L 
P • 100 - 1000 ng/L 

• • peak identified by CC but not confirmed by GC/NS analyeie 
- • peak identified by GC but not confirsed by CC/nS analycis 
oC aanples from related sites 
i, ■* ' conpounds not separated by GC aetbodology 



r 



r»blt DS. Sun Oil , 1»7S. Organic data. 
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Service Water 



Ra« 



Treated 



Final 



COBpound 



025 



037 095 



02« 



039 0*7 



027 



O40 098 



01 ST 02 B 03 8 



096 I 



Netbylene chloride 

Tr 1 chl o r of luor one thane 

1 ,1-Dicfaloroethylene 

1 ,1-Dicbloroethane 

Trans-1 ,2-(]lchlorocthylcne 

Cblorof ocD 

1 i2-DlcbIoroetbana 

1 ,1 ,1-TrlcblQrotthane 

CarbontetracUoride 

DlchlorobtoBooethane 7 

ais(2-ctilocoisi«tbyl)etber J 

1,2-Dicbloropropane 

Trana-1 ,3-dlctiloropropylen« 

Tricblorocthylene 1 

Cbloiodibrortomethane r* 

1 ,1 ,2-Trlcbloroethane •' 

ClB-l,3-dlcbloropropcn« f 

Benzene j* 

2-Ctilorocttaylvinylctber J 

Brcoof orn 

1,1)2 ,2'Tetracblorocthen*') 

Tetrachloroetbyltne J 

Tol uene 

Cblorobeniene 

Etbylbeniene 



B 
A 
C 
B 
A 
A 



1 ,3-Dichlorobenien« 

1 ,4-Dicblorobenzene 

Beiachloroethane 

1 ,2-Dlcblorobeniene 

BiB(2-chlorolBopropyl)ctbet 

Hltcobenzerve 

H-NltroBO-dl-n-propylaDlne 

6is(2-cblocoetboiy)Detbanf 

Bexacblorobutadiene 

1,2 ,4-Trlchlorobenzenc 

Napbtbalene 

2-CbloronapbtbsIena 

Ao«napfatby iene 

Acanapbtbene 

Dimethyl pbtbalate 

2,£-DlnltrotolueR* 

rluorene 

4-Cblocopbenyl phenyl etbar 

Dletbyl phthalate 1^ 

2,4-Di <trotoluene J 

1 >2-D, r^enylbydcazlne 

N-Nitroaodlt 

Sexacblorober 

4-BroBopber 

Phenantbrene 

Antbracene 

01-n-butyi phthalate 

Fluorantbene 

Pyrene 

Benzidine 

Butyl benzyl phthalate 

BiB(2-ctbylbe]ryl)pbthalate 

Chryaene 

Be nz( a) anthracene 

3 ,3-Olchlorcbanz idlne 

Di-n-octyl phthalate 

Benio(b) fluorantbene T4 

Ben2o (k> fluorantbene J 

Benxo<a)py rene 

Indenod ,2,3-c,d)pycene 7^ 

Dibenzo (a, b) anthracene J 

Benzo(q, h, i) perylene 



C C 

B S 



B C 

. * - 

A C A C 



ly xuyut ■£ Aiie 

lipbenylasine 1 

^benzene y 

enyl phenyl ether J 

r 



A 

• 


. 


- 


- 


- 


• 


- 


- 


C 


B 


C 


B 


B 


A 


C 


A 


* 


_ 


_ 


, 




• 


« 




B 
C 


B 
B 


B 

B 


B 
A 


B 

B 




c 

c 


A 
A 




* 


- 


- 








* 


• 


. 


- 


- 






- 




* 


_ 


. 


- 


- 






- 


A 
B 


A 


A 


A 






. 





Phenol 

2-Cblorophenol 

2 ,4-Dliiethylpbenol T 

2-l'litrophenol J 

2 i4'DichlO[Ophenol 

p-Cbloro-v-ctesol 

2 ,4 ,6-Trichlotophenol 

2,4-Dinitrophenol 

4-Nitcophenol 

4 ,6-Dlnitro-o-cresol 

Pentacblorophenol 



1. volatile fraction analyzed by GC/RS 

i, baee/neutral fraction analyzed by GC/NS 

3. acid fraction analyzed by GC/HS 

4. concentration ranges: 

A " 1 - 10 ug/U 

B • 10 - 100 uq/L 

C - 100 - 1000 uq/L (1000 uq/L - 1 »q/L) 

D - 1 - 10 Bg/ L 

E - 10 - 100 Bg/L 

F - 100 - 1000 ng/L 



• - peak identified by GC but not confiraed by GC/NS dnalyaiB 
- • peak identified by GC but not confirned by GC/ltS analvBia 
of aamDlcB froa relAt»d aitmrn 



of samplcB froB related aitea 
5. + • cOBpounds not separated by GC aetbodology 



Table D«. Eh»n OIJ, 1979. Orq«nlc d«l«. 1 A7 _ 



Service H«tei Bloi. Unit Cooling Matei rinal (COB(.>.) 



2 2 

Coopound 069 OilO 012J 070 O70« 0111 0124 

Methylene chloride 

Tr ichlorof luoiOBiethane A 

1 .l-Dichlocoethylen*: 

1 ,l-01chloroeth«ne 

Tians-l ,2-dichloroet.hylene 8 B 

Cblotoftra- B 

1 ,2-DichloioethBne h A A A A A 

1 ,1 ,1-Ttichloroe thane 

Cartiontetrachlorldc AAA A A A 

OlchlorobrDniOinethane 1 « 

Bis (2-chlort>B'eihyl)ether J 

1 ,2-D) chlotopropane A A A 

Tians-l ,3-dichloiopropylene B 

TiichJotoethylene 1 

ChloiddibroniOBiethane j' 

1 ,1 ,2-Trichloroethane J 

Cit-l ,3-dichlordpiopene 1 

Benzene >* B A 

2-Chloioetfiylvlnylethet J 

Biosoforn A 

1,1 ,2,2-TetracnloroetbaneT^ 

Tetrachlotoethylene J^ A A A A 

Toluene 

Chlorobenzene A 

Ethjlbenzene 

1 ,3-Dichloiob*niene 



1 ,4-Dichlorobenzene 

Be lachlotoe thane 

1 ,2-Dichlorobcnzene 

Blc(2~cbloroiEopropyl) ether 

Nittotieniene 

N-KitrOBo-di-n- propylamine 

Bis f 2-chloioethoxy) eethane 

BeiBCblorobutadiene 

1 1 2, 4 -Tri chlorobenzene 

Naphthalene 

2-Chloronaphthalene B 

Acenaphthylene B 

Acenaphthene B 

Dimethyl ptatbalate B 

2,6-Dini t tot ol bene 

Fluorene 1^ B 

4-Chlorophenyl phenyl ethec y B 

Diethyl phthalate T 

2,4-Dinit(otoluene j 

1 t2'DlpCeny I hydrazine 

N-Nttroaodipbeny lanine 1 

Beiachlcrobenzene \ * B 

4-BroBioplienyl phenyl etherj 

Pbenanthrene V * 

Anthracene j 

Di-n-butyl phthelate B 

Fluocantbene A 

Pyiene A 

Benzidine * 

Butyl benzyl phthalate B 

BiE (2'etbylbexyl Iphthalate A A B A 

Chryaene 

Benz (a) anthracene A 

3,3-Dichlorobcnzidine * 

Di-n-Dciyl phthalate A 

Bertzo (b) fluoranthene 1 ^ 

Benzo (k) f luoranthene J 

Benzoialpyrene " 

IndenoCl ,2 ,3-c,d) pyiene 1 

Dibeniota, h) anthracene J 

B«nzo(9, h, i) pe rylene 

Phenol 

2-Chlorophenol A 

2,4-Dimethylphenol T 

2-Nitiophenol j 

2i4-Dichloropbenol 

p-Chloro-B-crcEOl B 

2,4,6-Ttlchlorophencl B 

2,4-DXni trophenol 

4-Nittophenol 

4,6-Dinitro-o-ctesol B 

Pentachlciopbenol A 

1. volatile ttaction analyied by GC/HS 

2. baEe/neutral fraction analyzed by GC/HS 

3. acid fraction analyzed by GC/HS 

4. concent rat icn ranges: 

A - 1 - 10 uq/L 
B - 10 - 100 U9/L 

C - 100 - 1000 ug/L (1000 aq/L • 1 Bg/L) 
D - 1 - 10 ag/L 
E - 10 - 100 Bg/L 
F • 100 - 1000 ag/L 

* • peak identified by CC but not confireed by GC/HS analysis 
- • peak identified by GC but not conflmed by GC/HS analysis 
of sairples froir related sites 
i, * ' compounds not separated by GC nethodology 



Table D7 , Ethyl Coip. r 1>79. Otganic data. 
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CoDpound 



Sarvic* Natci 
(Suppllad by Shall) 



0«» 0110 0123 



tut[*li«ation Pit 



06 7 01 00 01 17 



Piaal 



2 2 

068 099 0118 Q152 



Ncttiylane chloride 

Tileblorofluoroaetliana 

1 ,l-DlcMoroathyl«ne 

1 ( 1 -Di c hi o roe thane 

Ttane-l,2-dicbioroetiiylen« 

Cblorof ora 

1,2-Dictiloioeehana 

1 il ,1-Tcichlocoetbane 

Carboncetiachloride 

DichlocobcoBoactbanc 

BiB(2-cbloraaetl]yll etbet 

1 .2>Dicblotoptopan« 

Trani-1 ,3-dlclU.otoptopylena 

Tilcblococtbylcne ] 

Cblorodibccwoaetbane | * 

1 .1 ,2-Trlcbloro«tbane 

Ci»-l,3-dichloroptopane 

Benzene 

2-Chlocoethylvinyletbec 

Btroaof ors 

1.1.2 ,2-Tetrachloioctbanel 

Tetrachloroetbylene J 

Toluene 

Cblorobeniene 

Ethylbenzenc 



.,) 



1- 






A A A A 

A 



1 ,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bexacblococ thane 

1,2-Dlcbloiobenzene 

Bia(2-cblo[oi«opropyl)etbct 

Hltrobvnxene 

)»-Nitto«o-di-n-propylaBlne 

BlB(2-chloroetboiyl oetbane 

Hcxacblorobutadiene 

1 ,2 1 4-Tclchlo[Oben2en« 

Naphthalene 

2-Chloronaphthalene 

Acenapbtbylcne 

Acenaphtbene 

Dlnethyl phthalatc 

2 ,6~Dlnlt[Otoluene 

Fluoiene 

4-Cbloiopbenyl phenyl ether 

Diethyl pbthalate 7 ^ 

2 t^'Dlnltcotoluene J 

1 ,2-Dipfaenylbydiazine 

H-Hlttosodiphenyl amine 

BciBchlorobenzenc 

♦-BroBophenyl pbenyl ether 

Pbenanthrenc 1 ^ 

Antbiaccne J 

Di-n-butyl phthalatc 

ri'.uianthen* 

Pytene 

Benzidine 

Batyl benzyl pbtbalate 

Bis <2-etbylbeiyl) pbthalate 

Cb ry BC ne 

Banz ( a> antbtacene 

3>3-Dlcblorob«nzidine 

Dl-n-octyl phthalatc 

Benzo(b) fluotanthene l 

Benzo(k) fluocantbene J 

Benzo<B)pyiene 

Indenod ,2 ,3-c,d) pyrene 7 

Dlbenzo (a, h) anthracene J** 
Be nzo J5 , h, Dperylene 

Pbenol 

3-Cbloropbenol 

2 ,4-Diiietbylpbenol 7 . 

2-Sltrophenol J 

2 .4-Oicblocopbenol 

p-Chloro-a-creaol 

2 ,4(6-Trichlarophenol 

2 ,4-OinittQphenol 

4-Nittophenol 

4,6-Dinitto-o-creBol 

Pentecbloropbenol 






} 



A 

A 
i 

k 

A 



A A 



A 

* 
A 

A 



A 



A • 

A 

A e 

A A 



t 






1. vviaCile fraction analyzed by GC/NS 

2. baac/nautcal fraction analyzed by CC/HS 

3. acid fraction analyzed by CC/H5 

4. concentration ranges: 

A - 1 - 10 uq/L 
B • 10 - 100 uq/L 

C • 100 - 1000 ug/L (1000 ug/L - 1 mq/L) 
D • 1 - ID ag/L 
E - 10 - 100 ag/L 
F • 100 - 1000 Bg/L 

• « peak identified by GC but not confiraed by CC/HS analyiis 
- • peak identified by GC but not confiraed by GC/HS analysis 
of aanplea froa related aitea 

5. t • coapounde not aeparated by GC actbodology 



Tl 
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Tablr D8 . Dupont, 1979, Organic d«tB, 



Service Water tintl 



2 

Compound 047 0114 0121 046 OllS 0122 0137 



Methylene chloride 

Trlchlotof luoiomethane 

1 ,1-Dichloroethylene 

1 ,1-DichloroeLhane A A A 

Trans-l ,2-dlchlo«oethylene B B 

Chloioform A A A 

1 ,2-DicblotoetAane BAA B B 

1,1,1-Trichloroe thane 

Caibontetrachloride A A A A 

Dichlorobromojiethane J^ A A 

it J 



BiE l2-chloroiiiethyl) ethet 

1 ,2-Dichloropropane 

Trans-1 .S-dlchlotopropylene 

Tiichloroetbylene 

Chlorodibromomethane 

1 ,1 ,2-Trichloroethane 

CiE-1 

Ber 

2-Chlotoethyl vinyl 

Bromof orp 

],) ,2,2-Tctrachloroethane'!^ 

Tetracbloroethylenc J 

Tol uene 

Chlorobenzene 

E^hy Ibenzene 



] 

CiE-l ,3-dichloropropene 1 
Senzene \i 

2-Chlotoethylvinylether J 



1 ,3-Di chlorobenzene 

1 ,4-Dlchlotobenzene 

Bexachlcioethane 

1 , 2 -Di chlorobenzene 

Bit (2-chloroieopropy 1) ether 

Nitrobenzene 

N-NitroEo-di-n-propylamine 

BiE (2-chloroethoiy ) methane 

Eexachlorobutadiene 

1 ,2 ,4-Tricblorobeniene 

Naphthalene 

2-Cbl ot onaphtha] ene 

Ace na ph thy 1 e ne 

Acenaphthene 

Dimethyl phthalete 

2,6-Dini trotol uene 

Fluof ene 

4-Chlorophenyl phenyl ether 

Diethyl pbthalate \ ^ 

2 ,4-Dini trotolucne J 

1 ,2-Diphenylhydra2 ine 

B-KlttoBodi phenyl amine 

Bexachlorobenzene 

4- Bromo phenyl phenyl ethei 

Pbenanthrene 1 ■ - • 



V 



] 



J 



Anthracene 

Di-n-butyl pbthalate A A 

Fluoranthene • 

Pyrene - • 

Benzidine — ^ •- 

Butyl benzyl pbthalate 

BiE (2-ethylhejiyI) phthalatc _ _ _ _ . 

Cnrysene 

Be r.z <a] anthracene 

3,3-Dichlotobenzidine _ . - - 

Di-n-octyl pbthalate A 

Benzo(b) fluoranthene 7^ * 

Benzo (k) fluoranthene J 

Benzo !a) pyrene • 

Indeno ( 1 ,2,3-c,d) pyrene 1 

Dlbeniola, hJanthiacene J '* 

BenzQ<g, b,i)petylene 

PfTeliol "■ ' ' ~ 

2-Chlorophenol 

2 ,4-Diinethy Iphenol 7 ^ 

2-Nittophenol J 

2 ,4-Dichlorophenol 

p-Chioto-m-ctcsol 

2,4 ,6 -Tr Ichl ore phenol 

2,4-Dini tiophenol 

4-Nittophenol A 

4 ,6-Dini tro-o-creEol A 

Pentachlorophenol A 

1. volatile fraction analyzed by GC/NS 

2. base/neutral fraction analyzed by GC/NS 

3. acid fraction analyzed by GC/HS 

4. concentration langes: 

A > 1 - 10 ug/L 
B » 10 - 100 ug/L 

C • 100 - 1000 ug/L flOOO ug/L - 1 mg/L) 
D • 1 - 10 tsg/L 
E - 10 - 100 ug/L 
F - 100 - 1000 B9/L 

* • peak identltied by GC but not confirmed by GC/KS analyEis 
- ■ peak identified by GC but not conficBed by GC/HS analysis 
of Eaiiples tioa related sites 

5. + ■ compounds not Eepaiated by GC methodology 
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Table D9. Petroar, 1979. Organic data. 



Gecvlce Water Final j 



2 

Compound 049 062 0132 053 066 0133 0161 

I 



Hetbylene cbloride 

Tr ictilor ofl uo rovetbane 

1 ,1-Dichloioettiylene 

l.l-Dichloroetbanc 

TranB-1 ,2-dichloroethylene 

Chlorofoir 

1 ,2-Dichloroethane 

1 ,1 ,1-Trichloioethftne 

Carbontetrachlot ide 

Dichloiobromoniethane [ 

BlE(2-chloromethyl!ethcr J 

1,2-Dichloropropane 

Ttans-1 ,3-dichloropiopylene 

Tt ichlorocthylene 

Chi or odibromome thane 

1 ,1 ,2-Trichloroethane 

CiB-l,3-dichloroptopene 

Benzene 

2-Chloi oethylvinylether 

BroBoform 

1,1,2 ,2-Tetcachloroethane 

Tetrachl or ©ethylene 

Toluene 

Chlorobenzene 

E t by 1 b enzen e 






A 


A 




A 


h 


A 


A 


A 


A 


- 


A 


* 


A 


A 


A 


A 


A 


A 


- 


A' 


B 


B 




♦ 


A 


A 




A 


B 


B 


A 


A 


A 


A 


A 




B 


A 


A 





1 ,3-Dichlotoben2enc 
1 ,4-Dichlorobenzene 
Bexachloroetbane 
l,2-DichlorobBn«ene 
BiE(2-chloroieopropyl)etb*r . 

Nitrobenzene 

N-Nitro60-di-n- propylamine 

BiG <2-chlDtoetboxy 5 methane 

Bexachlorobutadiene 

1 ,2,4-Trichlorobenzene 

Naphthalene 

2-ChloronapbthslBne 

Acenaphthylene 

Acenaphthene 

Dimethyl phthalate A 

2 ,6-Dinitrotoluene 

Pluorene 1 

*-Chlorophenyl phenyl ether J 

Diethyl phthalate I + 

2,4-Dinittotoluene J 

1,2-Dipbenyl hydrazine 

»-KittoBodiFhenylaifiine | 

Bexacblorobenzene [ 

4- Bromo phenyl phenyl ether J 

Phenanthrene \ 

Anthrecene J 

Di-n-butyl phthalate 

riuoranthene 

Pyrene 

Benzidine •■ - - - 

Butyl benzyl phthalate 

Bi6(2-ethylbeiyl)phtbBlBte AAA A A A A 

Chryeene 

Benztalanthracene 

3 ,3-Dichlorobenzidine - - - " 

Di-n-octyl phthalate 

Benzo(b) fluoranthene 7 

Benzo(k) f luoranthene J 

Benzo (a) pyrene 

Indenod ,2,3-c,d)pyrcn£ 7 h 

Dibenzo(a, h) anthracene J 

_ B.e nz o^( g . h. 1) pervlene 

Phenol ^ 

2-Chlorophenol 

2,4-Diirethylphenol 1 ^ ft * 

2-Nitrophenol J 

2,4-Dichlorophenol * • 

p-Chloro-m-cteBol 

2,4 ,6-Trlchlc>rophenoi * 

2 ,4-Dinlttophenol B A 

i-Nitrophenol A A 

i ,6-Dinl tro-o-cteeol B B m 

Pentachlorophenol E B 

i. volatile fraction analyzed by GC/HS 

2. baae/neutral fraction analyzed by GC/HS 

3. acid fraction analyzed by GC/HS 

4. concentration langec: 

A • 1 - 10 ug/L 
B • 10 - 100 ug/L 

C • 100 - IDOO ug/L (1000 ug/L - 1 mg/Ll 
D • 1 - 10 mg/L 
E - 10 - 100 Bg/L 
F - 100 - 1000 mg/L 

* • peak Identified by GC but not confirmed by GC/HS ansly£lB 
- - peak Identified by CC but not confirmed by GC/HS analyEle 
of sanplea (ion related sitee 

5. + - compoundE not »»p»i»led by GC eethodology 



H Ttlil » OXcont.). Prlioiat, 1 >7 » 


Oigani (. 


data. 
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MP 




Blox. 


Unit 






A/C 


FiJtei 






2 


2 




1,2 






2 










Covpound 


oso 


063 


0134 


01 SB 


051 064 


0136 


0159 


052 


065 


0135 


016 


B Kvthylene cbloride 


8 


B 


C 


C 


S 


B 


B 


B 


B 


C 


B 


TcichloiofluD[<wrthan« 


- 




- 










- 


- 






1 ,l-Dichloroeth/l«ne 
























H 1 ,1-DtchlocoethBne 


- 


- 


- 


• 
















■ Tran>~l ,2-dlctilorocthyIene 


- 




- 


* 


_ 






- 


- 


- 


- 


H ChlOIOfOIK 


- 


- 


- 


tt 


_ 


- 




- 




- 


- 


1 ,3-Olcbloroctbane 


- 


- 


- 


• 




- 


- 


- 


- 


•■ 


- 


1 , 1 ,1-Ttichloioethane 


- 


- 


- 


« 


_ 


- 




- 


- 


- 




^ CacbontetracMoc ide 






















- 


H Dichloiobcoir.oaethBne 7 
■ 81c(2-chloro«ethyl)ethe( J*^ 














































* 1,2-Dic-hlotopropane 








• 
















Tr«ns-1 ,3-dichlotopropi'lene 


- 


- 


- 


* 






- 


- 




- 


- 


Trichloroethylene 1 
























■ Cbloiodibioaonettiane |* 


- 


- 


- 


• 




— 


— 


- 


•- 




- 


■ 1,1,2-TiicJUocoetriane J 
























B Cls>l,3-dict>lorop[0pene "] 
























Benzene \* 


E 


E 


E 


E 


E 


e 


B 


C 


C 


D 


C 


2-Chloioethylvinyl«ther J 
























_| BroBofotn 


- 


- 


- 


• 






- 


•- 


- 


- 


- 


H 1 ,1 ,2 ,2-Tet.rachloioethane ) . 
B Tetrachlocoethylene J 
























- 


- 


- 


• 




- 


- 


- 


- 


- 


- 


Toluene 


C 


D 


D 


D 


i 


A 


B 


c 


B 


B 


B 


Chloiobenzene 


~ 


- 


- 


« 




- 




• 


- 


- 


- 


Ethvlbenxene 


c 


C 


C 


C 


A 






6 


B 


A 


B 


H i , j-uichlorobcnzene 






- 


w 














» — 


fl l,«-Dichlorob«jit«ne 








• 








- 








S HeaachloEOetbane 


• 






• 








- 








1 ,2-Dichlorobeniene 


• 






• 








- 








Bis (2-chloioi80ptopy 11 ether 


• 




- 


















M Nitiobeniene 


• 




— 










^ 








H N-NltroBo-dl-n-piopylamine 






- 


















1 BlEt2-chloroetbox>-) nethane 
























BexachlorobJtadiene 


* 


* 


- 


• 






• 


• 




- 


- 


1 ,2 (t-TricMorobenzene 


» 


• 


- 


• 


- 




• 


- 








^ Napbthalene 


D 


c 


D 


D 








A 




A 




■ 2-CbIcironaphthBlene 


« 


* 


- 


* 


- 


- 




- 


' 


- 


- 


H Acenaphthylene 


* 


« 


- 


• 




- 


* 


- 




- 




AcenaphthenF 


C 


B 


B 


C 


A A 




A 


A 




A 


B 


Dimethyl phthalate 


c 


• 


C 


A 




B 


B 


B 


- 


B 


C 


J,6-Dinittotoluet>e 


* 


* 


- 






- 




- 




- 




■ Fluoiene "L 
H 4-Chlorophenyl phenyl ether P 


B 


e 


C 


C 


A 


B 


A 


B 




A 


6 
























H Diethyl phthalate \^ 
2 ,4-Dinitiotoluene J 


B 


* 


B 


C 




A 


B 


B 






B 


# 




- 










— 




•• 




1 ,2-Diph*nyl hydrazine 


• 


• 


- 










•• 








tM H-Hl troGodiphenylamine 
























H Beiachlocobenzene -t- 


C 


c 


C 


B 


A 


fi 


B 


B 




A 




1 4-Broiiicpbenyl pbenyl ether. 
























Phenantbrcne i 
Anthracene J 


c 


B 


c 


C 


A 


B 


A 


B 




A 


A 
























^ Dl-n-b::tyl phthalate 


* 


« 


- 


• 


- 


- 


• 




- 


- 


- 


■ PloQtantbene 


B 


B 


B 


C 




B 


A 


A 






A 


H Pyrene 


B 


B 


B 


c 






A 


A 






B 


^ Beniidtne 




• 


- 




- 


- 


* 






- 




Butyl benzyl phthalate 


• 


• 


- 


* 


- 












- 


Bis (2-ethylbeiyli phthalate 


C 


6 


B 


c 


B A 








A 


A 


A 


■ Cbrysene 


B 




A 


B 




C 












■ Bern <B>anth[acene 




« 


B 


B 








- 








B 3,3'Dlcblorobenzldine 










- 


- 








- 




Di-n-octyl phthalate 




A 


A 


B 
















Ben«o(b)fluor«rithene 7 
H Bcnic Ul fluoranthene J 








t 






















• 
















H Benzctajpyrene 




• 




• 








"■ 








■ Indenod .J.a-c.djpyrenel 

Dibcnzota.hlanthracene J * 
























Benio<9,h, Dperylene 
























^ Phenol 




c- 


6 


E 


A 3k 




A' 








B ~ 


H 2-CbIotophenol 


















8 






■ J,4-DiB*tbylpbenol 7 ^ 
■i 2-Kitropbenol J 


£ 


D 


C 


£ 


A B 








D 




B 
























3 i4-Dichlo[opfaenol 








C 




A 


A 




D 


A 


B 


p-Cbloto-»-cr*8oJ 














A 


A 




A 


A 


M 2,4,6-Ti Ichlorophenol 




c 




c 










C 




A 


H 2 ,4-Dir.lttophenol 
























B 4-Nltro^enol 


C 


B 


A 






A 


A 


B 


C 


A 


A 


4,6-Dlnltto-o-cre*ol 


D 


B 


















B 


Pentachlorophencl 


D 




B 






B 


B 




C 


B 


A 


1 1. volatile fraction anal 


yied by GC/MS 




















■ 2. ba»e/neuttal fraction 


analyzed 


by GC/NS 


















^ 3. acid fraction analyzed 


by GC/HS 






















4. concentration ranges: 
























A • 1 - 10 aq/L 
























m B - 10 - 100 ug/L 
























■ C • 100 - 1000 ug/L 


(1000 ug/ 


L - 1 


Bg/L) 


















■ D - 1 - 10 sig/L 
























e ■ 10 - 100 ng/L 
























F ■ 100 - 1000 mg/L 
























■ • - peak identified 


by GC but 


not 


confirmed by 


GC/MS analyEiE 














■ - - peaJt identified 


by CC but 


not 


conf ir 


med by 


GC/KS analyeiB 














■ of samples from 


related a 


ites 





















cottpoundc not eepaiated by GC nctbodolo^y 



Tabic Die. C.I.L., 1»79. Ocganic data. 
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Service Watei 



Final 



Compound 



O60 0112 011} 



Oil 0113 O120 



.] 



Kethylene chloride 
TEichloroCluoroDiethane 
1 ,1-Dicliloi oethylene 
1 il-DichlOEoethane 
Tiane-l ,3-dichloioethylene 

CblOIOf OEDI 

1 ,2-Dicbl or oe thane 
lilil-Ttlchlotoe thane 
Carbontetiachloride 
Di chl or obtotn one thane 
BiG(2-cblorosiethyl tether 
1 ,2'Dichloropropane 
Trana-l ,3-dictiloropropylenc 
Trichloroethylene 1 

ChlorodibrODOnethane | 

1,1,2-Trichloroethane 
Cia-l ,3-dichlOEOptc 
Benzene 
2-Cdloroethylviny] 

BlOBOf OIB 

1 ,1 ,2,2-TetrachloroethaneT 
Tetrachloioetbylene J 

Toluene 
Chlorobenzene 

Et-hylbenzene 



* 



Lnane ■> 

?toper>e j 

rlethei J 



1 ,3-Dichlotobentene 

1 ,4-Dichlotobenaene 
Bexachlo roe thane 
1 ,2-Dichlotoberuene 
BlE(2-chl or oisopropyl) ether 
Nitrobenzene 

N-NitcoBo-di-n-propylairine 
BiE (2-chloroethoity ) ne thane 
Hexachlorobutadiene 
1 ,2 ,*-Trichlotobenzene 
Naphthalene 
2-CblorDnapbthalcne 
Acenaphthy lene 
Acenaphthene 
Dimethyl phthalate 

2 ,6-Dini trotoluene 
Fluorene 1 ^. 
4-Chlotopbenyl phenyl etber J 
Diethyl phthalate 1 ^, 
2 «4-Dlnl trotoluene i 
1 ,2-Dipheny Ihydrai ine 
N-NitroBodiphenylamine J 
EeiacJilorc^enjene 1 ♦ 
4-Bromophenyl phenyl ctber i 
Phenanthrene 7 
Anthracene J 
Dl-n-butyl phthalate 
fluoianthene 
Pyrene 
Benz idine 

Butyl benzyl phthalate 
BiE (2-ethylheiyl) phthalate 
Chry Bene 

Benz (a) anthracene 

3,3-Dichlocobenz idine 

Di-n-octyl phthalate A 

Benzo(b] f luoranthene 7 ^ 

Benzo (k ) fluor anthene J 

Benzo Cajpy tenc 

Indeno(l,2,3-c,d)pyrene 7 

Dibenzo (a, hlanthracenc J * 

Ben zo tq, h, i)perylene 

fEenol 

2-Cblocophenol 
2 ,4-Di»iethylpheno3 1 4, 
2-Nitt ophcnol i 

2,4-Oichloropbenol 
p-Chloro-o-cresDl 
2,4,6-Trlchlorophenol 
2,4-Dinitrophenol 
4-Hitrophenol 
4,6-Dini tro-o-creeol 
Pentachloropbenol A 

1. volatile fraction analyzed by GC/MS 

2. baee/neutral fraction analyzed by GC/NS 

3. acid fraction analyzed by GC/KS 

4. concentration rangee; 

A • 1 - 10 ug/L 

B - 10 - 100 uq/L 

C - 100 - 1000 ug/L (1000 ug/L - 1 »g/L) 

D - 1 - 10 ag/L 



A A 



E - 10 - 100 Bg/L 
F - 100 - iOOO mg/L 

* - peak identified by GC but not confirmed by GC/MS analyeiB 
- - peak identified by GC but not confirscd by GC/HS analyaiG 
of BBuplee frotb related sites 
> • conpoundE not separated by GC vetbodology 



Table DJl. Townthlp Dllch, 1»19. Oi^inic <l«t» 
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Hoi mec 
Final 



SRD above 
Flbciql ae 



Flberglae 

DiepoEal 



Scott Bd. Ditch 



Coin pound 



0130 0144 



012S 



1.3 
0143 



0128 Ca4E 



2,3 2 2 2 2 

036 012S OJ27 0147 0148 



09 



.A' 



nethylene chloride 

Trlchlorof luoiosetbans 

3 ,1-Dichloroethylene 

1 ,l-DieblO£oeth«ne 

Tiana-l ,2-dichloroethylene 

Chlot of orm 

1 ,2-Dichloroethane 

J,l,l-Trichlotoethane 

Carbontetrachloride 

Dlchlocobromone thane 

BiE[2-chloroiiicths'l)ether 

1 ,2-Dicfiloroptopane 

Ttane-1 ,3-dichloioptopylene 

Trichloroethylene l 

ChlorodibroBOmethane I 

1 ,1 ,2-Trichloroethane J 

Ci6-1 ,3-dicbloropropenc 1 

Benicne \* 

2-Cblotoethylvinyl»thcr J 

Erooiof orifi 

1,1,2 ,2-TetrachIoioethar 

Tetr achloroethy Icne 

Tol uene 

Chiorobenzene 

Etbylbenzene 



B 


B 


C 


- 


B 


B 


B 




C 


C 


B 


B 


B 




B 


B 


C 


C 


D 


D 



B 


B 


A 


B 


B 


B 


A 




A 



B 

A 

A 

A A 



B 



B 



-J, 



* 
A 



C D 
B 

D D 



B C 
A A 



1 ,3-Dicblorobenzene 
1 ,4-Dichlorobenienc 
Heiachlo roe thane 

1 ,2-Dichlotobenzene 

BiE f 2-ctiloroiGopropyl>etbet 

Nitrobenzene 

N- Nitto6o-di-n-propylaniine 

Bis (2-chloroetIioiiy)iiiethane 

Bexachlorobutadiene 

1 ,2 ,4-Tticbloroben2ene 

Naphthalene 

2-Cbloronaphthalene 

Acenaphthylene 

Acenaphthene 

Dimethyl phthalate 

2 ,6-Dinittotoluene 
Fluor enc 

4-Chlorophenyl phenyl ethe 
Diethyl phthalate 7^ 

2 ,4-Dir.itrotoIuene ) 
1 ,2-Dipber.yl hydrazine 

N-Ni t Foeodiphenyl ajDint " 

Uexacblcrobenzene 

4-Bromophenyl phenyl ether. 

Phenanthrene 1 , 

Anthracene J 

Di-n-bijtyl phthalate 

Fluorantbent 

Pyrene 

Benzidine 

Butyl benzyl phthalate 

Bis ;2-ethylhejtyl) phthalate 

Ch t y B e ne 

Benz (a) anthracene 

3 tS-Dichlorobenzidine 
Di-n-octyl phthalate 
Benzo(b>f luotanthene J, 
Benzo (k) f 1 uoranthene i 
BenzD(a) py rent 

Iridenod ,2 ,3-c, d) pyrenci ^ 
DibenzoCa, h) anthracene J 

Be nzc (^ ^ h^ i> perylene 

Phenol 

2-Chl orophenol 

2 ,4-Dio>ethylphenol 1, 

2-Nitrophtnol J 

2 ,4-Dichlorophenol 

p-Chloro-m-cteBOl 

2,4,6-Ttlchlorophenol 

2 ,4-Dinl trophenol 

4-Nitrophenol 

4 ,fi-Dini tr o-o-cresol 
Pentachloroptvenol 



A B 

A 



.!• 



A 
A 



B 




B 




B 


B 


B 


B 



1. volatile fraction analyzed by GC/HS 

2. base/neutral fractior, analyzed by GC/HS 

3. acid fraction analyzed by GC/HS 

4. concentration tancieG: 
A • 1 - 10 ug/L 

10 - 100 ug/L 

100 - 1000 ug/L (lOOO ug/L - 1 og/Ll 

1-10 log/L 

10 - 100 aig/L 

100 - 1000 nig/L 



peak identified by CC but not conCirned by CC/H5 analyEls 
peak identified by GC but not confirised by GC/HS analysiii 



of sainplee frov related aitee 
compoundE not eeparsted by GC nethodology 



Tablr Dlllcont.). Township Ditch, 1979. Or9«nic data. 
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lOCL at RR 

Drainage TtackB Fiber- Cabot. Folyaii Polycat 

glaa Carbon Ditch In Ditcb Out 



A 



1 2 2 2 2 

Cospound 0136 0131 0138 013$ 034 084 07 03S 085 

Plethylene chloride fl 

Trlchlorofluorome thane 

1,1-Dlchlotoethylene • 

1 ,1-Dichlcroethane A B 

Trans-l ,2-dicbloroethylene * AAA ^ 

Chlotoforn A ^ lb jf A 

1 ,2-Dlctiloroethane A ~ ^ 

1 ,1 ,1-TticlilC'ioethane )k 

Carbontetrachloridf - * 

Dichlorobromometharve l^ 

BlEtZ-chloroBictriylJether J^ 

1,2-Dicbloropropanc A - A 

TraisB-l ,3-dichloroptopi'lenc 

Tt jchloroetbylene | 

Chlorodibromomethane V+ A - A A 

1,1 ,2-Tricbloroethane J 

CiB-1 ,3-dichloropropene 1 

Beniene i+" B C A 

2-Chioroetliylvinyletb«r J 

Bromofoco • - A A B # B 

1,1,2 ,2-Tetrachloroetbanel » 

Tetrachioroetbylene J B B A A . * 

Toluene * A A h 

Chlotobeniene - A J| B 

Eth ylbcniene 

"1 ,3-Dichlocobeniene ' 

1 ,4-Dichlorobenjene t 

Bexacbloioethane ^ 

1 ,2-Dichlorobeniene 

eis(2-chloroiE0propyl)*thet 

Nitrobenzene 

N-NitrOBo-di-n-ptopyl«Bine 

BiB<2-chloroetboiy) methane 

Henachlorobutadiene - A 

1 ,2 ,4-Tricblorobenzene A 

naphthalene 

2-ChlOfonaphthalene - t - 

Acenaphtbylene A 

Acenaphttiene 

Dimethyl pbtholate - ^ J B 

2 ,6-Dinitrotoluene - * *" 

Fluorene 7^ 

*-Chlocophenyl phenyl etberj 

Diethyl pbtbalatc Ic " 

2,4-Dinitrotoluene J Jk " 

1,2-Diphenylhydraiine • 

N-MitioEodi phenyl amine 7 

Be»achlorobenzene V* A A * * ^ ^ 

4-Bromophenyl phenyl ether J 



I 



Pbenantbrene 1 



Anthracene 

Di-n-butyl pbthalate - * 

iiuoranthene 

Pyrene § 

Benzidine •• * 

Butyl benzyl pbthalate - * 

Bis(2-ethylheiyl)phthalate - Jl. |h * B B 



Chrysene 

Benz (a) anthracene 

3,3-Dichlorobeniidine 

Di-n-octyl pbthalate - - 

Benio (bj fluoranthene 1^ - 

Benzo(k) fluoianthene J 

BenzolaJpy rene 

lndeno(l,2 ,3-c,dl pyrenel^, 

Dibenzo (a,h)anthracene J 

Benzo(g,h, llpe rylene _ - 

phenol 

2-Cblorophenol 

2 ,4-Diinethylpheno3 

2-Nitrophenol 

2,4-Dichlorophenol 

p-Chloro-Bt-creeol 

2,4,6-Trichlorophenol 

2 ,4-Dini tropbenol 

4-NitrO[*enol 

4,6-Dlnitro-o-cre60X 

pentachloropbenol 

1. volatile fraction analyzed by GC/HS 

2. base/neutral fraction analyzed by CC/HS 

3. acid fraction analyzed by GC/MS 

4. concentration rangee: 

A - 1 - 10 ug/L 
B - 10 - 100 ug/L 

C - 100 - 1000 ug/L (1000 ug/L • 1 Bc/Li 
D - 1 - 10 ag/L 
£ - 10 - 100 nq/L 
F - 100 - 1000 «g/L 

• - peak Identified by GC but not confirmed by GC/MS analytiB 
- - peak identified by GC but not confttved by CC/»»S analysia 
of aairplee from related aitea 

5. 4 - cotppoundE not separated by GC aethodology 



A 



Tablt Di:. Intalic, 1979. Organic data. 
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loei. 



Polycct 



Dow 



San Oil 



Cob pound 



Oi* 072 0101 



01 02 * 07 » 



019 041 06( 



02 5 03" 0! 



Htthylcn* chloride 

TrlcblorofluocoBCCCianc 

1 .l-Dicblotoethylene 

1 ,1-Dicblocoet.Aanc 

Trana-1 ,2-dictilorotttiyl«n« 

Cblccof ors 

1 ,2-Oichlococthan* 

1 il ,1-Trichloro«th«ne 

Cat Contettachlo ride 

OlcMorobcodOBitthane 1, 

BlsO-cbloroattbyl)ctti*r J 

1.3'01cbloroprop«ne 

Trar.B'l ,3-dichIocopcopylene 

Trlchloroethylene "1 

CtilocodibcoaioDethane S* 

1 ,1 i2'Trlctiloco«th«n« 

Ci«-1 ,3-dli;blo[opropcne 

B«nxcnc 

2-CttlorottbylvlRyl*tber 

BioBof oca 

1.1,2 ,2'T*tr«ctilotocthanc T . 

Tetracblorocthylcne J 

Toiuan* 

Cblorobemcnc 

Ethylb«fa»f>« 



1- 



A 
A 
A 



1 il-bichlorobenztnc 
1 ,4-Dicblorob«ivzene 
B«iachlo[o«tbant 

1 ,2-Dicblcicob«nzetic 

Bla l2-cblocoiaapropyl) atbac 

litt:ob«nz«nc 

»-NltiOBO-dl-n-propyl«»ln« 

Bit <!-chloroetbozy > actbane 

Beiacblocobutaditne 

1 ,2 i4-T[icblorobenzcn« 

Rapotbaltna 

2-C3loronBpbthalen« 

Ace.iaphtliylene 

Actn«phtb«n« 

Dtxtbyl phthalata 

2.<-Dinlt[otolu«ne 

fludccne 'I, 

4-Cblocopb*nyl pbenyl tthat j 

Dietbyl pbtbalate 1^ 

2 ,4-Dinitrotolutne J 

1 ,2'Dipfacnylbydcazlna 

H-Nitroaodipbcny loBine 1 

Btxicblotobcnicnc T '*' 

4- Bcoaio pbenyl pbcnyl ctbai J 

Pbananthrene !♦ 

Antbracane J 

Dl-n-butyl pbtbaiat* 

Fluorantbane 

Py line 

Bcniidine 

Butyl benzyl pbthalate 

Bl«(2-achylheiy 1) pbcbalate 

Cbtyacnc 

B«nz(a)«nthtac«nt 

3 ,3-Dicblorobcnzldinc 
Dl-n-octyl pbthalate 
Benzo (b) fluorantbene It. 
Berio<k) f luoranthenc J 
Ber.io(a)pyrcnc 
lndeno(l,J,3-c,d)pyrena 1^ 
Di^cnz<l la, bl anthracene J 

Be r.z o(g , b, llperylene 

Ph«nol 

2-Cblotopbenol 

2 ,4-Dli«etftylphenol 1,, 

2-Nicropb*nol J 

2 ,4-Dichlocopbenol 
p-Chloro-»-cteBol 

2 ,4 ,C-Tc Ichlorophenol 

2,4-Dinitfophenol 

4-Nltroptienol 

4 ,6-Otnl tio-o-c(caol 
Pcntachl orophenbl 



1. volatile fraction analyzed by CC/HS 

2. base/neutral fcaction analyzed by GC/NS 

3. acid fraction analyzed by GC/MS 

4. concentcation ranges: 

A • 1 - 10 ug/L 
B • 10 - 100 ug/L 

C • 100 - 1000 ug/L (1000 ug/L • 1 sg/L) 
D - 1 - 10 ag/L 
E - 10 - 100 ag/L 
F . 100 - 1000 ag/L 

* - peak identified by GC but not confiraed by GC/NS analysla 
- • peak identified by GC but not confiraed by GC/MS analysis 
of aanplca front related eitcs 
i. * ' conpounds not separated by GC aethodology 
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Tabic DlKcont.l. Intakt. 1>7» Organic data. 



GhallOil Dupont F«trott; C.I.Li 



2 

Coapound 069 0110 0123 047 0114 0121 (Mf D«2 0131 0(0 C112 Oi: 






Ncthylen* cfalotld* 

Trlcblocof luoKwtthana * 

1 ,l-Dichloio«thyI«nc 

1,1-Dlchloroethanc k k A 

¥iana-l,2-dichloio«lbyl«na ■ k h 

Cblorofocn B » ^ 

1,3-DiclUocoethan* k A BAA BB * 

1.1,1-Trlcbloroatbana 

Carbontcttacblocld* h k k A A A 

OicblorobtOBonethane ?^ 

8i»(2-cJjloioiiietI)ylleth«r J 

l,J-Dicbloropropan« A U 

Tran>-1 ,3'dlchlorop[0pyl«n* 

Trlcbloroatbylcne 

CblotodibioKoactbane 

1 , 1 , 2'Ti Icbloioctbcnc 

Cia-1 ,3-dicblotopropenc 

Bcnzan* 

2-Cbloro(tbyl*inylctb*E 

Bcosofom Jl A A A 

1 ,1 ,2,2-Tatrachioroatbanel » 

Tattacbloroatbylcna J A A A A A 

Toluene 

Cblorobcnzcna 

Ethylba niena 

1,3-Dlchlorobanzenc R ~ 

1,4-Dichlorobenten* 

B«zacbloto»tbana 

1 ,2-Dlcbloiob«n3en« 

Bla(2-cblotolBopiopyl)«tb«t * 

NiCiobanzcna 

B-Kitroao-di-n-propylaaiiva 
Bia(2-cbloroctbozy) aetbanc 

Bciacblocobutadiana 

1,2 ,4-Trichlo(obenzana 

Hapfatbalcne 

2-Cbloionapbtbilen* 

Accnapbtbyl«na 

Acanapbthcnc 

Dlaatbyl phtbalat* * k 

3 ,i-Dinitrotolucna 

PI uo r ' na } 

4-Cb :>ropbanyl pbanyl ttbat J* 

Dlatbyl phtbalat* T* 

2,4-Dinitrotoluen« J 

1,2-Dlpti«ny I hydrazine 

N-Hitioaodipfceny laaina 1 

Basachlorobenztne | k k 

4-firoaopbenyl pbenyl atbcr J 

Pb»nanthtene T _ • _ 

Antbracenc J 

Oi-n-butyl phthalata k 

Fluoiantbanc - - 

ryitnt 

Baniidina • *■ * * 

Butyl benzyl pbthalat* 

Bi*(2'atbylb«zyl)pbthalat« AAB ... AAA A 

Cbryeanr 

Bam ( a ) anth laccnc 

3 ,3'Oicblorobeni Idlne • "■ " - - ~ 

Dl-n-octyl pbthalatc A k 

BciuoCbllluocanthana 1, 

Benzo (k) f luoranthcna J 

Beruo (al py (cna ' - 

Indeno tl ,2,3-c,d)py ren« ) , • - k 

DlbcniotarhJanthracanc J 

2-Chloropb«nol 

2 ,4-DiBethylphenol ?, 

2-Nitcopbrnol J 

2,4-Dlchlaropbcnol 

p-Cblori>-»-ci*«ol 

2,4 ,t-TrlcMoiopbanol 

2 ,4-Dinitcopbcnol 

4'-Nltropbenol k * A 

4,6-Dlnltro-o-cieaol k 

Pentachloioohenol A k " k 

1. volatile fraction analyzed by GC/HS 

3. baee/neatial fcaction analyzed by GC/MS 
i. acid fcaction analyicd by GC/HS 

4. concentration range*: 

A - 1 - 10 ug/L 
B •• 10 - 100 ug/L 

C - 100 - 1000 uq/L (1000 ug/L > 1 ag/L) 
D - 1 - 10 ag/l. 
E - 10 - 100 ag/L 
F - 100 - 1000 ag/L 

• • peak Identified by GC but not conflraed by GC/HS analyais 
- - peak Identified by GC but not confiraed by GC/HS analyaia 
of aaople* froa related aitea 
^. * • rtnuiDotinda not aeparatad by GC aetbodology 



Tatir Vlt . Naiei Ptynutitm ConLol Hsnte, )97V. Oiqanli' data. 
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Pt. Edwerd 



Sarnia 



Cor runa 



Conpound 



0104 



0143 



o:os 



He thy lent chloride 

Ti ichl orof luotomelhane 
I.l-Dichloioetftylene 
1, 1-Dichl or oc thane 
Tr«nB-l,2-dichloroethylene 
Chlocof GfB 
1,2-Dic hi Otoe thane 
1 ,1 ,1-Trichloroethane 
Carbontet r Bchlorlde 
Blchlotobromomethane K 

Bis[2-cblOTODethyl)ethe( J 
1 ,2-Dichloropropanc 
Trens-l ,3-dichlotopropylene 
Ttichloioetbylene 7 

CblorodibEODOiiiethane [ * 

Cie-1 .3-dichloropropene 1 

Benzene I » 

2-Cbloroethylviriylether J 

Brooofotn 

1,1,2 ,2-?*tr8cbloioeth»ne7, 

Tetrach jroethylcne J 

Toluene 

Cblorobenicne 

Ettylber.iene 

T ,3-Dich"iorobenzene 
1 ,4-Dichloroben7ene 
Beiachloioctnane 
J ,2-Dichlorobenzene 
eiE (2-chlotoiBopropi'l) ether 
Nitrobenzene 

N-Nitroeo-di-n-propyiamifie 
Bie(2-chioroethoxy ) methane 
BexBcblorobutadlene 
1 ,2 ,4~Tricblorobenzene 
Napbthalene 
2-ChloronBphth8lene 
Accnaphtby lene 
Acenaphtbene 
Disetbyl phthalate 
2 ,6-Dinitrotolucne 
Fluor #ne 

4-Cbloropberiyl phenyl 
Diethyl pbthalate 
2,4-Dlnittotoluene 
1 ,2-DiphenyIhydrazine 
N- N 1 1 ( o sodi ph e ny 1 aa i ne 
Beiachlorobenzene 
4-Bromcphenyl phenyl e 
Pbenanthrene 7. 

Anthracene J 

Di-n-butyl pbthalate 
Tl uor antbene 
py tene 
Benzidine 

Butyl benzyl pbthalate 
Bis (2-etbylhexyl) pbthalate 
Cbryaene 

Benz (alanthracene 
3 ,3-Dicblorobenz idine 
Ci-n-octyl pbthalate 
BenzD(b) fluorantbene t* 
Benzoflil f luoranthene J 
Benzc la) py rene 
Indenc(l,2,3-c, d)pyrene1 , 
Dibenzo;a,blanthracene J 

Ber.zo (^, h, i)perylenc 

Phenol 

2-Cblorophenol 

2 ,4-Diiiiethylphenol 7, 

2-Nittophtriol J 

2 ,4-Dichlotopbenol 

p-Chl oro-Bi-cresol 

2,4 ,6-Tiicbloropheno3 

2 ,4-Dini ttophencl 

4'Nitropbenol 

4 ,S-Dinitto-o-ct«80l 

Pentacblorophenol 



ether J* 



■ I- 

ether J 



B 
B 
A 
A 



b 

B 

A 
A 
A 

6 

B 

B 

C 

B 

A 

B 
B 
B 



B 
A 

B 



1. volatile fraction analyzed by CC/MS 

i. baee/neuttal fractiori analyzed by GC/BE 

3. acid fraction analyzed by GC/HS 

4. concentration rangeE: 

A - 1 - 10 ug/L 
B - 10 - 100 ug/L 

C - 100 - 1000 ug/L (1000 ug/L - 1 ng/L) 
D » 1 - 10 ing/L 
E - 10 - 100 mg/L 
F - 100 - 1000 ng/L 

* - peak Identified by GC but not confirmed by GC/ME analyEic 
- - peak Identified by GC but not confitmed by GC/MS analysiE 
of eavplee fron related eitcE 

5. ♦ • compoundE not eeparated by GC methodology 



■ j ii J I w* -' — '?r« yr ■ 
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APPENDIX E 



1980 ORGANIC DATA 



TaVlt El. EESO Chc>.lc«l r oi 9M >c data 1980. _ I39 ^ 



Cob pound 



Service Hater 



E7 



ea Ell El 2 El 3 



E3S 



Pinal 



1,3,1 3 
E9 ElO 



El 4 



EIS 



Eli 



E3e 



Methylene chlciide 

Tr Ichl oiofluor ore thane 

1 , 1 ' Di c tLl 1 oe t hy 1 e ne 

1 ,1-Dichlcioethane 

Tt ans-l ,2'dicblo[oettiyle.-ie 

Chlorof orP' 

1,3-OlchIocoethane 

li 1 ,1-Ttlehloioethane 

Caiboncetrachlcclde 

Dichlorobromonethane 1, 

Bi> (2-ctalorOBethyJl ethet J 

1,2-Dichloropiop«ne 

Tr«ns-1 ,3-dichloropropylene 

Tricnloroethylene J 

CblocodibroDOBiethane /' 

1,1 ,2-Trlchloroethane J 

Cie-l,3-dichloroprop«ne 1 

Benzene \ * 

2-Chloroethylvlnyletber J 

Brooorctir 

1,1 ,2,2-Tetrachloroetfiane J , 

fttrachloroethylene J 

Tol uene 

Chlocobenzene 

Etjrr^lbeniene 



A A 



1 ,3-Dicblcifoberiiene 

1, 4-Dichiorobenzene 

Be t a chl Otoe thane 

1 ,2-Dichlorobenzene 

BiBlJ-chloioisopf opyDether 

Ki tiobeniene 

H- Kit I oaC'di^n' propylamine 

Bis(2-chlo[oetboz^-) Betbane 

Bcxachlccobutadiene 

1 ,2 ,4'Tr icbloiobenzcne 

Naphthalene 

2-Cbloronaphthalene 

Kcenaphthylene 

Acenaphthene 

Dicethyl phthalate 

2,e-Dinitcotoluene 

Pluoiene l 

4-Cblotophenyl phenyl ethei j 

Diethyl phthalate 7 , 

2,4-Dlnitrotoluene i 

1 |2-Dlphenylhydrazine 

M-Nitrosodiptaenylanine 7 

Bexaehlorobeniene j *" - 

4-BrODaphenyl phenyl etberi 

Pbcnanthicne 1» 

Anthcacene J 

01-n-butyl phthalate 

riuoranthene 

P)'tene * 

Benzidine 

Butyl benzyl phthalate 

Bi8l2-tthylheityllphth»late • 

Chryeene 

Be nz<a) anthracene 

3,3-Dichlorobenz idine * 

Di-n-octyl phthalate 

Benzo(b) fluotanthene 1« 

Benzo (kl f luoranthene J 

Benzc la) py rene 

Indenof 1 ,2,3-c,d)pyien«? ^ 

Dibenzc (a, b)anthracene J 

Benzolg, h, Dpery lene 

Phenol 

2-Chlorophenol 

2,4-D].Bethylpbenol K 

2-Kitrophenol J 

2 , 4-Dichl ocophenol 

p-Chloro-B-creaoJ 

2,4, 6-Trichl oropbenol 

2,4-DinJt(opbenol 

4-Kittophenol 

4 ,6-Dinitro-o-creBo2 

Pentacblotophenol 

1. volatile fraction analyzed by GC/NS 

2. base/neutral fraction analyzed by GC/HS 

3. acid fraction analyzed by GC/MS 

4. concentration langee: 

A - 1 - 10 ug/L 
B •■ 10 - IOC ag/L 

C - 100 - 1000 ug/L (1000 ug/L - 1 Bg/L) 
D • 1 ' 10 ag/L 
E • 10 - 100 sg/L 
r • 100 - 1000 ng/L 

• • peak identified by CC but not. confi rued by GC/MS analysis 
- - peak identified by GC but not. conf irned by GC/HS analyEis 
of sanplea from related sites 

5. > > coBpounds not separated by GC aetbodology 



A A 



Table EZ. p«ly(«i Corporation, 19I0. 
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Service Mittt 



Ditcb In 



Ditch Out 



Coa pound 



K3 U4 £43 144 



1.2,1 
nS E36 C4S E4( 



1,2 a, J i.3 

127 E2a 147 Ml 



Hethylcnc chloride 

Tiicbloiof luo rone than t 

1 il-Dicblorocthylcn« 

1 ,l~Dlchloroatbane 

Tiana-1 ,2-dlchloioathylena 

Chloroform 

1 ,3~Dlchioro«t)iant 

1 ,1 ,1-Trlcblorocthanc 

Carbontetracbiorlda 

ClcblorobroBonethana 1 » 

BlBt2-cblorOBi«thyl)ather i 

1 ,2-Dicbloropropanc 

Trana-1 ,3-dichloiopropylenc 

Trlchlorotthylene J 

Cblorodlbcoeoaetban* y * 

1,1,2-Tricbloroatftane 

Cia-1 ,)-dicblorop(c 

Baniene 

2-ChIoroctbyIvlnyli 

Bronofofs 

1 ,1 ,2,2-T«trachioro«tbana1 ^ 

Tatracbloroatbylana J 

T«l tian* 

Cblorobeniana 

Ethy Ibenzana 



lanc J 
ropene ] 

Letbai J 



..]• 



1 , J-Dichlof obeniene 

1 ,4-Dicblorob«nzen* 

■cxacbloroetbane 

1 ,2-Dlchlorobenz«n« 

Blc( 2-chloroiBopropy Datbar 

Httiobenzene 

H-Hitroao-di-n-propylaalna 

Sis ( 2-chloioetboiy) »atbana 

Bazacblorobutadiane 

1,2,4-Trlcblorobenian* 

Mpbtbaiena 

3-Cbloionapbtbalana 

Acanapbttaylana 

Acanapbtbcna 

Dlaatbyl pbtbalata 

2.C-Dlnltrotoluana 

Pluorena K 

4-CbIocophenyl phenyl etbeij 

Diethyl pbthBlate L 

2 .-Dinitrotojuene J 

1 ,2-Dipbcnylbydiazine 

W-Nltroaodipbenylaalne 

Bczachlorobenzene 

4-BrcnDopbeny 1 phenyl athar 

Fbenanthrene 1, Jk 

Antbiacanc J 

Dl-n-butyl pbtbalata A 

Py ran* 

Benzidine 

Butyl benzyl pbtbalata * 

Bl«(2-etbylh««yl)pbtbal8te _ . • 

Chryaene • 

Banz < a) anthracene * 

3,3-Dicblorobenzldi,na - - - • - 

Di-n-octyl pbtbalata • A 

Benzo(b) fluotantbanc \^ * A 

Benzo(a) f luocanthena J 

B«nzo(a)pyranc 

Indeno(l,2,3-c,d)pyranei ^ 

Di benzo ( a, h) anthracene J 

Benio (g, h, Dperylana 

Phenol . - - 

3-Cblocophenol 

2,4-Di8iethyIpbenoI I ^ 

3-Mittophenol J 

2,4-Dichloropbenol 

p-Chloro-B-creBOl 

2,4,6-Tclchlorophenol 

2,4-Dlriittophanol 

4-Hitt ophcnol 

4,6-Dinltro-o-ctaaol 

Fvntachloropbanol A 

1. volatile traction analyzed by GC/RS 

2. baaa/neutral fraction analyzed by GC/ltS 
i. acid fraction analyzed by GC/HS 

4. concentration ranges: 

A - 1 - 10 ug/L 
B « 10 - 100 ug/L 

C • 100 - 1000 U9/I. (1000 U9/L • t BS/U 
- 1 * 10 ag/L 
E " 10 - 100 Bg/L 
F - 100 - 1000 nq/L 

• • pcali Identified by SC but not confiraed by GC/HS analytia 
- • peak identified by CC but not confirsed by GC/HS analyala 
of aaaiplca (roa related aites 

5. * - coapounda not aepaiated by CC aethodoloqy 



A 
C 
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T«bl« 13. DUM Canada Lid., ortjanlc data 1980. 



Service Watei 3rd El. Sew«i 



A 


A 


B 


B 


A 


A 


A 


B 


A 





A 


« 


- 


- 


- 


- 


.. 


B 


6 


B 


B 


A 


A 


B 


A 


A 


A 


A 


A 


A 


A 


A 


C 


B 


B 


C 


C 


C 


B 








- 







1 vrii 

}• 

nloropropene 1 
/Ivinylethcr J 



2 1,2 2 3 

CoDpound E17 E16 tl » E37 E3e E39 E20 £21 E22 E40 E41 E42 

■ethylene chlotide 

Tt Ichlorof luor onetbane - _ - - - 

1,1-Dicbloioethylcne 

l.l-Dichloroethane G * • - - - 

TranB-1 ,2-dichloioethylene 

Cblorof orn 

1 ,2-DictU.oioethflne 
1 ,1 ,1-Ttichl Otoe thane 
Carbon tetrachloride 
DjchlorobroBomethane I 
Bi»(2-ctiloroBettiyl Icther J 
1 ,2-Dichloropiopane 
Ttana-l ,3-dichloropropilene 
Trlchlosroethylene 
Chi orodibtomoDe thane 
1 .1 ,2-Ttichloroe thane 
Cie-1 ,3-dichloropropene 
Benzene 

2-Chl Otoe thy Ivinyl 

BrOBoform E AAB •_____ 

1 ,1,2,2-Tetr«ehloioethane1 BB AAA aaaaaa 

Tetiachloroelhylene J* 

Toluene A 

Ctilotobenzene h •_-»__ 

E t bylbenzenf 

~T73-Di chX oi Qbenz enc 
1 ,4-Dichlotobenzcne BOB 

Heiachloroethane 
1 ,2-Dichlorobeniene 
Bit (2-chloroiBopropyl)«ther 

Nitrobenzene ABB 

N-Nitt080-di-n- propylamine 
BiB( 2-chloroethoxy) methane 
flexachlorobutadlene 

1 ,2,4-Ttichloiobeniene A A B A A 

Naphthalene A A A A 

2-CblcroneFhthalene - - A A 

Acenapbthylene 
Acenaphthene 

Dinethyl phthalate AAA 

2 ,S-Dinltrotol uenc • - 

Fluorene 1 ^ A 

4-Chlotoph6nyl phenyl etner 
Diethyl phthalate l, 

2 ,4-Dinltiotol uene J 
1 ,2-Dipherylhydra2ine 
N-Ni trosodipher.y laniine 
Henachlotobeniene 
4-BroiBophenyl phenyl ether 
Phenanthtene 1 ^ 
Anthracene J 
Dl-n-butyl phthalate 
Fluoranthene 
Py rene 
Benz idme 

Butyl benzyl phthalate 
Bis(2-ethylhexyl) phthalate 
Chrysene 

Benz ta)anthtacene 
3 ,3-DlcnJorobenz idine 
Dl-n-octyl phthalate 
Benzci (b) fluoranthene 7^ 
Benzo (It) fluoranthene J 
Benzc ;a) pyrene 
Indeno ll,2,3-c,dl pyrenej ^ 
Dibenzota, h)anthrBcene J 
Be r ^c ig, h, ilperylene 



I' 



"TEenol 
2-Chloropbenol 
2 ,4-Dittiethylphenol I ^ 
2-Nitt ophenoi J 

2 ,4-Dichlotophenol 
p-Chloro-m-crescl 
2,4,6-Trichlorophenol 
2 ,4-Dini tiophenol 
4-Nltiophenol 
4,6-Oinitro-o-creEol 
Pentachlorophenol 

1. volatile fraction analyzed by GC/MS 

2. base/neutral fraction analyzed by GC/MS 

3. acid fraction analyzed by GC/HS 

4. concentration ranges: 

A - 1 - 10 ug/L 
B - 10 - 100 ug/L 

C • 100 - 1000 ug/L (1000 ug/L - 1 mg/L) 
D - 1 - 10 mg/L 
E - 10 - 100 ug/L 
F • 100 - 1000 ng/L 

* • peak identified by GC but not confirned by GC/HS analysis 
- - peaK identified by GC but not confirmed t^y GC/MS analysis 
of Bamples froir related sites 
i. * ' coKpounde not separated by GC netbodology 



tablt 14. Ethyl Corporation, organic data IflO. _ 162 — 



Ecrvlci Hater Pinal 



2 1,2 a 3 

COHPOaNO tl 13 Eft E2» E3 E31 £3 E4 ES E3 1 E3 2 Ell 

Natbylcna cblorlde D 

Triehlorof luoroBtthane • - - - 

1,1-Oichloroctny-lcne - - 

1 tl-Dlchlocoathana - • * • - 

Trana-l,2-dlcblO[oattiylent 

Chlocoforai AAA •--..- 

1,2-Diciaoroctbant &AABAB ..... 

1 (1 ,l~Tti.chioro*t>>ana A A 

Cacbontctrachlorida AAAAA •_---- 

Dicblo(o6to»(i«ethant 1 - - • - - 

Bl«l3-cUotoBetbyl)et&«t J 

1,2-Dichlocopropant AA 4 •---»- 

Trana-1 ,3-dictkloropropylen« 

Tticbloroetbylent 

CblotodibroMOBc thane 

1,1 ,3-TticbJloro»triane 

Cla-l,3-dlcbloroprop 

Banxcnc 

3-Cblotoctbyl«iityl*tb« 

BroaoforB AAA 

1 ,1 ,2,2-Tctrachloroetbancl ^ A 

Tatracblorottbylent J 

Pol uan* 

Ctaloiob«nzen« 

E tbylb»n««n « 



9 pane | 
»tbcr J 



.1- 



1,3-Oicblorobcniane 

1,4-Dicbloiobcniena 

Baiacblocoetban* 

1 ,2-Dlcblotobenianc 

Ela(2-cblo[oisopiopyl)tth*r 

Mltrobeiuene 

H- Hi t(oao-di-n-propy lamina 

Bia< 2-cbloto«tboxy)aetbane 

Beiacblorobutadiana 

1 , J .4-Tricblorobtiiiene 

Naphthalene 

2-Cbloionapbtbalene 

Acenapbttaylene 

Acenapbtbene 

Diaetbyl pbthalate 

3,6-Dlnitrotoluene 

Pluorene 1 

4-Cbloropfaenyl phenyl etbcrj 

Diethyl pbthalate 1 

2i4-Dlnitrotoluene i 

1 , 2-Dipbeny Ibydraz Ine 

N-NltEosodiphenylaBine 

Bexacblocobenzene 

4-BroBnpbenyl phenyl etbe 

Fbenantbtene "1^ ■ 

Antbracene J 

Dl-n-butyl pbthalate * 

riuomntbene • 

Pyienc * 

Benzidine 

Butyl benzyl pbthalate 

Bi a (2-ethylhezyl) pbthalate 

Chryaene 

Mnx (a) antbracene 

3 (J'-Dictiloiobcni idine 

Oi-n-octyl pbthalate • 

BenaoCblfluotanthene \t 

Benzo (k) fluoranthene J 

Bcnzo la) pytene 

Indcno(l,3,3-c, dlpytcnel ^ 

Dibenio<B,h)antbracenc J 

Be n» o(9,b,ilpetylene 

Phenol ~ ~ 

3'Cblocopbcnol 

2,4-Diaetbylpb(nol 

3-Hittopbenol 

2i4-DlchlDrophenol 

p-CbloTO-B-creaol 

2 .4 ,4-Tr icblocopheno) 

2 ,4-Dinitropbenol 

4-llttiopbenol 

4,(-Dinltro-o-creaol * 

Ptntacbloropbcnol B 

1. TOiatile fraction analyzed by SC/H5 

2. baae/neutral fraction analyzed by CC/HS 
J. acid fraction analyzed By GC/NS 

4. concentration rangea: 

A • 1 - 10 ug/L 
B - 10 - 100 uq/L 

C - 100 - 1000 ug/L (1000 ug/L • 1 ■g/L) 
D - 1 - 10 ag/L 
E - 10 - 100 aq/L 
F • 100 - 1000 ag/L 

* ■ peak identified by GC but not confiraed by CC/HS analyaia 
- • peak identified by GC but not confiraed by CC/HS analyaia 
of sanplca froa related eitea 

5. + ■ coBpounda not separated by GC actbodology 
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T*l.<i» e£ . Petrosal LUitcd, Che* led IMF , orginlc data ISao. 



Cbuical MF 



Coapoufx) 



1.2 2,3 J 

E49 ESS MO 



2 2 3 2 3 

ee« E70 C74 E79 E83 



£88 



her j* 



C 
"1" 



Methylene chloride 

Tr icblo toll uor ewe thane 

1 ,1-Dichloto»tbylene 

1 ,1-Di Chi or ©ethane 

Tr«ha-l,2-dicbloroeth)lene 

Chloiof oti> 

1 , I-DichloEoethane 

1 , 1 ,1-Tiichloroe thane 

Carbontetiacbloride 

Di c bl or obromoE ethane 

Bib (2-chloroBethyl ) eth« 

1 , 2-Dichloropiopane 

Trans- 1,3-dlchlotopropylene 

Tricblotoethylene ? 

ChiorodibrOBOinetharie ( 

1 ,1 ,2-Ttichlotoethane J 

Cla-1 ,3-diGhloropiop*ne J 

Benzene > * 

2-Chloroetbyivinyletber J 

BcoMof ors 

1,1(2 ,3~Tetiachlorbetb«n«| ^ 

Tetrachlcroethylene J 

Tci uen* 

Chlorobenzene 

_Bthy Ibenzene 

1 ,3-bicbloEot>enzene 

1 ,4-Dichiotobeniene 

Bexa chic roc thane 

1 ,2-Dicblorobenjene 

Bis (2-chlc[olEop[0[^'l) ether 

Nitrcbeniene 

l»- Si trOBo-di-n- propyl amine 

Bl*<2-cblciioetbciy) >e thane 

Beiachlcrobutadiene 

1 ,2,«-Ttichlotot>er.zene 

Naphthalene 

2 -Chi or naphthalene 

Acenapnthy lene 

Acenaphtbene 

Dioethyl phthalate 

2,C-Dinitrctoluene 

rigorene I,. 

4- Chi or o phenyl phenyl ether J 

Diethyl phthalate \, 

2,4-Olnltrotoliiene J 

1 , J-Diphenylbydrazlno 

l»-NitroBOdipbenylaa-,lne 1 

Beiachlorobenzene ] * 

4-BroBopheni-l phenyl ether J 

Phenanthrene 1, 

Anthracene J 

Di-n-butyl phthalate 

riuoranthene 

t^rene 

Benzidine 

Butyl benzyl phthalate 

Bia ( 2-et by Ihexyl} phthalate 

Chtysene 

Be nz (a .'anthracene 

3 ,3-Cichlorobenzldine 

Di-n-octyl phthalate 

Bcnio <b) f luoranthene 1, 

Benio Ik) f 1 uoranthent J 

BenzD lalpyient 

Indenod ,2,3-c,d) py renel ^ 

Dibensofa, hi anthracene J 

Benz6 I13, hi i>pervlene 

Phenol ' B B t' 

2-Chlotophenol 

2,4-DiBethylphenol B C C 

2'Ni trophenol 

2 ,4-Dichlot ophenol 

p-Chloro-a!-creBol 

2,4,6-Trichiorophenol . _ . 

2 ,4-Dinitr ophenol 

4-Ni.trophenol 

4 (fi-Pinitio-o-creaol 

Pentachlorophenol _ _ , 

1 volatile fraction analyied by GC/MS 

2. baee/neutral fraction analyzed by GC/KS 

3. acid fraction analyzed by CC/KS 

4. concentration ranges : 

A • 1 - 10 U9/L 

B • 10 - 100 uq/L 

C • 100 - 1000 ug/L (1000 ug/L • 1 mg/U 

D • 1 - 10 ■g.'L 

E . 10 - 100 •tj/L 

F - 100 - 1000 «9/l- 



A 
A 
A 



B 

B D 

C C 



A A 

D D 

C D 



* 


B 


* 


B 




B B 


C 


C 


A 


B 




C 


* 


A 


B 


• B 


B 


B 


A 


A 


• B 


B 


B 




B 




« 


* 


* 






* 


« 


• 




• C 


C 


B 


A 


B 


• A 




B 







D 



peati identified by GC bjt not confirmed by GC/HS analyclB 
peak identified by GC but not conf i teed by GC/BS analyslE 



of aamplts froa related eitee 

compounds not aepacated by GC methodology 











164 


- 












Tabl* «. PttroMr Lialtcd, Oily 


DAF, c 


tganlc 


data IfBO. 






















oiir 


DAF 












1. 


2 3 


3 


2 


2 


2 


2 


3 


■ 


Compound 




ESO 


ES6 


HI 


B65 


E71 


E7 5 


E80 


£84 


EB» ■ 


nethylene chloride 




B 


B 


B 


B 












T[ ichlot of luoron« thane 






















1 ,l-Dichloro«thylenc 




• 








» 






• 




l,l-Dichloroeth«n* 






















T[«ns-1 , 2>di.cbl orocthy lene 






















Chlotof ar«i 




A 


A 


A 


A 












1 ,2-Diciaotoethane 




A 


A 


A 


A 












1 .1 ,1-Ttichlotoetb«ne 




A 


A 




A 












Cacbontet cachlorlde 






















DicblorobromoDiethane 1,, 
Bla(2-cUoroaettayl)ether . 




« 


- 




































1,2-Dicbloroptopane 










- 










» 


Trana-1 ,3-dicbloioprDpylenc 






















Trlchloroethylene ^ 






















Cblorodlbtanoae thane 




A 


A 




A 










H 


1 ,1 ,2-Trlcbloioetbane 






















Cls-l,3-dlchloropiopene 1 






















Bentene * 




F 


E 


E 


E 


e 





P 


E 


■ 


2-Cbloroethylvinyl*thet 






















BroBof or* 




• 


- 


- 


- 


■^ 




- 


- 


H 


1 ,1 ,2 ,2-Tett«chloroethane i 
Tetcachlorocthy lene J 




A 


A 




A 
































Toluene 




D 


D 


D 


D 


D 


D 


E 


D 


D 


CUotobenzene 






- 


- 


- 


- 


- 




- 


1 


Et by 1 benzene 




C 


C 


C 


B 


C 


C 


D 


C 


■ 


1 ,3-Dicblo[obenzene 




■ 


















1 ,4-Oicbloiobenzene 






















Beiachloioe thane 






















1 ,2-Dichloro&enien* 






















Bis (a-cblotolaoptopyi) ether 




• 
















1 


Nitrobenzene 




« 


* 




* 


4 








1 


N-NitroBO-di-n-propylaalne 






• 
















Bie<2-chloioethcry1 nethane 






















Hezacblorobutadiene 










* 


* 










1 ,2,4'Trichl.orobenzene 




* 


* 




* 


* 










Napbthalenc 




B 












A 


B 


1 


2-Chloronaphthalene 




* 


• 




* 


ft 




ft 




^ 


Acenaphthylen* 




A 


* 




A 


B 




A 


B 


B 


Acenaphtbene 




B 


» 




B 


B 




B 


B 


C ^ 


Dinetbyl phthalate 




* 


• 




ft 


ft 




ft 




■ 


a,6-Dinitrotoluene 




* 


* 




• 






* 






Fluoiene l 
4-ChlorophenyJ phenyl ether J 




* 


A 




B 


B 


B 


A 


B 


■ 






















Diethyl phthalate 1 ^ 
2,4'Dinitrotoluene J 




B 


* 










a 


B 








• 














B 


1 r 2 -Di pbc ny 1 by d [ az i ne 




* 


* 




• 


B 


ft 


• 




1 


N-tlitiosodi phenyl aaine ] 






















BeiBcblorobenzene V *" 




* 






A 


* 


ft 


• 




• 


4-BroBopb«nyl phenyl ether J 






















Pbenantbrene T , 
Anthracene J 




A 


B 




B 


B 


B 


A 




C _ 






















m-n-butyl phthalate 




* 






A 


A 


B 


B 


C 


H 
B 


Fiuoranthenc 




* 






B 


B 


B 


A 


A 




Pyiene 




* 






B 


A 


B 


A 




• 


Dcraidlne 




• 










• 








Butyl benzyl phthalate 
















ft 




M 


Bit ! 2-etbylhe)tyi 1 phthalate 










* 


B 


B 


A 


C 


1 


Chiy Eene 




« 






A 




ft 


ft 




H 


Benz <a) anthracene 










• 




ft 






ft 


3 ,3-Dichlotobeni jdine 




• 






« 




ft 






ft 


Di-n-octyl phthalate 
















ft 






Denzo Ibl f luoranthene 7^ 
Benxo(k) f luoianthene J 






* 




































Benzota) pyrene 












« 




* 






Indenod ,2,3-c,d)pyr*neK 
Dibenio(a,h)anthiacene J 








• 


* 




• 




























Benzofg.h, Dperylene 






















Phenol 














c 


D 




■~ 


2-Chlocophenol 






















2,4-Di»ethylphenol "I 
I-Hitiopbenol J 




C 


D 


c 


- 


C 


D 


D 


C 


D 












- 










2,4-DichlOiOpbenol 




















M 


p-Cbloro-B-cteBol 








- 


- 


- 


- 


- 


- 


H 


2,4,6-Trichlorophenol 






- 


- 




- 


- 




- 


H 


2,4-Dini trophenol 






















4-Nitrophenoi 




- 












- 


- 


- 


4,6-Dinltro-o-cieeol 






















Pentacblorophenol 












— 










1. volatile fraction analyzed by 


GC/RS 
















2, base/neutral fraction 


analyzed 


bv GC/HS 














3. acid fraction analyieii 


by GC/BS 
















4. concentration ranges: 






















A - 1 - 10 ug/L 






















B - 10 - 100 uq/L 






















C • 100 - 1000 ug/L 


(1000 ug 


/L - 1 


ag/L) 














D - I - 10 ag/L 






















B « 10 - 100 ag/L 






















P • 100 - 1000 i»g/L 






















• - peak identified 


by 


GC but not 


confiraed by 


GC/ns 


analy 


Sis 






- • peak identified 


by 


GC but not 


confiraed by 


CC/MS 


analy 


51 a 






of aaaples froa 


related 


aites 
















5. + • coapounda not *epa 


ra 


ted by 


GC M 


tbodology 













I 
I 
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Tabl* E7. Prtiosai Llaltad, Blc -oiidalion Onit, oiqanlc data J>ao. 



Blo-oildation Unit 



Con pound 



1,2 3 

ESI »7 S62 



E« 6 E7 2 



e7« 



ESI 



ESS t»0 



dethylene chloride 

Ttlcblotol] uoro»e thane 

1 ,1-Oicbloio(thy lene 

1 ,1-Dichloroetbane 

TranB-l,2'dichloioetbylcne 

CblocoCocB 

1 ,2-Dicbloioet.bane 

1 .1 ,]-Trichlotoethane 

CatbontettaclUoride 

Dicblorobrcwoirethane \, 

Bia<2-chloteiB*thyl)*tbei J 

1 ,2'Dlcbloropiopane 

Ttana-1 ,3-dlchlocoptopylene 

Tticblotoethylen* J 

ChlorodlbroaoBctbane ]* 

1 ,1,2-Trichlotoetbane 

ClB-J ,3-dicbloiO(>ic 

Bcniene 

2-Cblorciethylvinyl< 

BlOtDOf 9IE' 

1 ,1 ,2,2'TetiacbloioetbBnel 
Tetrachloroethylene ) 

Tol uene 
Cblorobentene 
Eybylb«nien« 



[Opene 7 
Letbar J 



B c 

A A 

A C 

A C 



A 

C C 

C B 



l,3-Dichlotot>eni*nr 

1 |4-Dicblorobenzene 

Beiachl or oe thane 

1 ,2-Dichlorobeniene 

Bis{2-cblotolsoptopyllether 

Nitrobenzene 

^^-NitrofiO-di-n-ptopyl amine 

Bls(2-cblotoetboiy ) Be thane 

Bexachloiobutadienc 

1 ,2 ,4-Tiicblocobenzene 

Napbtbalene 

2-Cblococaptithal«ne 

Acenapfatbylene 

Acenapbtbcne 

Dine thy 1 phthalste 

2,6-Dinitiotoluene 

Fluorene l, 

4-Chlotopbenyl pbenyl ethet J 

Dietbyl pbthalate 7^ 

2 •4-Dinitrotoluene J 

1 , 2 -Di phenyl hydrazine 

H-Nit(OBodiptienylaBine 1 

aeiBCblorobenxene \* 

4-Btoeiopbenyl pbenyl etber J 

Phenanthcene !♦ 

Anthracene -J 

Di-n-butyl pbthalate 

Pluorantbene 

Py Irene 

Benzidine 

Butyl benzyl pbthalate 

Bi B ( 2'e tby 1 be zyl) pbthalate 

Chryaene 

Benz <al anthracene 

3i3-Dicblocobenzidine 

Di-n-octyl pbthalate 

Benzo<b) f luoranthene T^ 

Benzo <k) f luoranthene J 

Benzo (a) pyrcne 

Indenod ,2,3-c,d)pyrene7 ^ 

Dibenzoia, h) anthracene J 

Benzo (g,b, llperylene 



B 


B 


A 


B 


B 


C 


6 


C 


B 


C 


C 


C 


B 


C 


A 


B 


B 

B 


c 



c 


C 


B 


B 


C 


B 


c 


B 


B 


B 


B 


B 


A 




B 


B 


B 


B 




B 


A 


_ 






_ 


B 


C 


C 


A 


C 


B 


C 


- 




- 




c 


A 




- 


B 


A 


_ 






- 


c 






- 



Phenol 

2-Cbloiopbenol 

2,4-Dinethylphenol K 

2-Nitrophenol J 

2,4-Dlcblorophenol 

p-Chloro-B-creBOl - - _ _ 

2,4,6-Tiichloiophenol - - _ _ _ 

i i4-Dinitrophenol 

4-Nitropbenol _ • . • 

4,6-Dlnttro-o-creBOl 

Pentachlorophennl - » _ 

1. volatile fiaction analyzed by GC/MS 

2. baae/neutral fraction analyzed by GC/HS 

3. acid fraction analyzed by CC/MS 

4. concentration ranges: 
A - 1 - 10 ug/L 

10 - 100 uq/L 

100 - 1000 ug/L (1000 uq/L - 1 »g/L) 
1 ~ 10 Bg/ L 
10 - 100 Bg/L 
100 - 1000 mg/L 
• - peak identified by GC but not confitBcd by CC/BS analysis 

- - P?*^ identified by GC but not confirBed b^ cC/MS analysis 
of samples fro» related sites «^'na analysis 

- compounds not sepacatcd by CC Betbodology 



C D D 



E 



8 
C 

E 
F 
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Tablr te. Pctiotai LlBltvd, A/C flltct, orf«nlc d«ta 1980. 



A/c nu«i 



Co* pound 



1,? 3 

ES2 EJ( E«3 U7 E73 177 tH EM £91 



I 
I 



Hethylene chloildr 

Tdchlorof IuorOD«thane 

i ,l-Dicbloro»thyaen* 

1 ,1-Dlchloroethane 

TrsnB-l,3-dicbloro*thylene 

Chlocotorn 

1,2-DlctUoroetharvc 

1 (1 (1-Tt icbl 01 oe thane 

Caibontetrachloiide 

Dicbloiobrososfttiane 1 

BialZ-cbloroaethyllrtbei J 

li2~Dichlorop[opane 

Trana-l ,3-dichIoropiopylenc 

Tilchloroethylenr '' 

CblorodibioDonetbane 

1 ,1 ,2'Trictiloioathane 

Ci«-1 ,3-<Jichloropropene 

B«ntcn« 

2-Chloro«tbylvinylctbet 

BiOBiof orn 

1,1.2 ,2-Tetracbloro«th«ne 

Tetcacbloroctbylana 

Toluane 

Cbloiobcnzene 

Ethyl benzene 



A 
A 
A 



A 
A 



* 



1 ,3-Oicbloiobenzene 

1,4-Oichloiobenzene 

BexBCbloroetbane 

1 ,2-Dlchloiobenient 

Bic (2-chlorolGopropyl)aUiej[ 

Nitrobenzene 

N-HitroBO-di-n-propyl amine 

Bis ( 2'Cbloroetboiy ) Bctbane 

Beiachloiobatadiene 

1,2,4-Tiicblorobeniene 

Naphthalene 

2-Chlotonapbthalene 

Acenaphtby lenc 

Acenapbtbene 

oinetbyl pbtbalate 

2«C-Dlnltiotoluene 

Pluoiene I * 

4-Chlotopheryl phenyl ethet J 

Diethyl phthalate 1, 

2,<-Dlflitrotolu«n« J 

1,3-Dipbenylbydraiine 

H-Hi tioaodl phenyl as inc 

Seaacfalotobenzene 

4-Broaopbenyl phenyl etbc 

Pbenanthrene i^ 

Antbcacene J 

Di-n-butyl pbthalate 

Fluoranthene 

Py icn« 

Butyl benzyl phthalate 

BiB(2-ethylfaexyl)phthalate 

Chrysene 

Beni (a)antbtBcene 

3,3-Dichlorobenzidine 

Di-n-octyl phthalate 

Benzo(b) (luotar.tbenc J,. 

Benio(k) fluoranthene J 

Benzo(a)py rene 

Indenod ,2,3-c,d) pyiene? 

t}ibcnto(a,h)antbfacene J 

BcnioC g^h^ , ilperylene 



D E 



A C 

B 



B 



A 

A C 

B S 



.}• 






A A 



D 



Phenol 

2-Chlorophenol 

2,4-Din«tbylphenol 1, 

2-Kitrophenol J 

2 ,4-DicblO[opbenol 

p-Cnloto-»-CEeEol _ _ _ . 

2,4 ,6-Tiichloiophenol •■ 

2 ,4-Dlni tiopbenol 

4'Nltropbcnol • 

4,6-Dlnitro-o-cteBol 

Pentachlofophenol 

1. volatile fraction analyzed by GC/HS 

2. base/ncuttal fiaction analyzed by GC/HS 

3. acid fraction analyzed by CC/HS 

4. concentration range* s 

A - 1 - 10 ug/L 
B ■ 10 - 100 ug/L 

C - 100 ' 1000 ug/L (lOOO ug/L - 1 >g/L) 
0-1-10 ag/L 
E - 10 - 100 ag/L 
P • 100 - 1000 ag/L 

* • peak idantlfied by GC but not confiracd by GC/HS analysis 
- « peak identified by GC but not confiiacd by GC/H5 analyBls 
of sanples froo related sites 
&. * > CQBpounda not aepacatcd by GC sethodology 



"c r 

A 
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Tabl* E9. PctrosBr LlBlted, aervlc* 


vttei 


■nd final diecharge organic data 


ISSO. 










Serv J 


ce Hitci 


ri ml 










3 1,2 




3 






Compound 




E54 


E«9 E87 E&3 


ess Eee 


tT6 


E92 




»«thyl«ne craoride 
















Tc Ichl or of luoroffi ethane 
















1 ,]-D»cnioroethylene 






ft 










l,l-Dlchloroeth«ne 
















Tr«nB-l,2-dicbloroethylene 
















ChlOEOfoiici 




A 


A A A 


A A 


A 


A 




1 ,2-Dichloroethare 




B 


A B B 


A B 


A 


A 




1,1 ,1-Trichioroethane 






A 










Carbontetiachlotidc 




B 


A A 










Dichlorobi OBome thane » 
Bis ( 2-chloromethy 11 ether . 






A B • 
























1,2-Dichloroprop»rie 




A 


A A • 




- 


- 




Tr«nB-l , 3-dichloropropylene 
















Ir Ichlctoetfcylene 
















Chlorodibtomoiuethone *■ 
















1 ,1 ,2-Tricbloroethatie 
















Cie-l ,3-dichloroptopene 1 
Benzene 


















A 


A A A 


B D 


B 


C 




2-Chloroethylvinylether J 
















Brocof ortti 




A 


A A 


- 


- 


- 




a,l,2,2-TetrachiocoethareK 
Tetf achiotoethylene J 




A 


A 
























Tol uene 






A 


A 




A 




Chlocobenxene 








- 


- 


- 




Ethyl benzene 








B 




A 




1 ,3-Dichlorobenzer.e 








' 








l,*-Dichlotobersiene 
















Bexachloroe thane 
















1 ,2-Dicblorot>en2ene 
















Eie(2-chloroiEopropyl) ether 




- 




- 








Nitrobeniene 






• 


- 








H-NitroBO-di-n-ptopylamine 








- 


- 






Bis (2-chlocoethoxy) Be thane 
















Bexachlorobutadicne 






• 




- 






1 ,2 ,4-Trichlorobenatene 








- 








naphthalene 








A 




A 




I-Chloronapbthalene 






* 


- 


- 






Acenaphthylene 






A 


A 




A 




Acenaphthene 






A 


B 




B 




Dinethyl ptithalate 






* 


- 




- 




2 , e-Dlnl trotol uene 






* 


- 


— 


*- 




Fluorene 

4-Chloiophenyl phenyl ether. 


t 






A A 


A 


B 








* 










Diethyl phthalote "j , 
2,4~Dlnit(otol uene J 






A 


- 


- 


- 










B 


- 






1,2-Di phenyl by diazine 






4 


- 


- 






H-Nittoeodiphenylamine 1 
















Beiachlorobenzene [ * 






* 


- 


- 


- 




4-Broiiophenyl phenyl ether J 
















Phenanthtene 7^. 
Anthracene J 






A 


A A 


A 


A 


















Di-n-butyl phtbaiate 






A * 


B 


A 


- 




Pluorsnthene 






* 


A 


A 


- 




Py rene 






* 


A 




- 




Benzidine 






- 


- 




- 




Butyl benzyl phthalate 








A 








BieCZ-etbylhexyl) phtbaiate 






A A 




A 


A 




Chryeene 








A 








B«nz (a)«nthr»cene 








A 




- 




3, 3-Dichlorobenz idine 






- 










Di-n-octyl pbthalate 
















Benzo Ct>) fiuoranthene T» 
Benzo (k)f luoranthene J 






























Benzc (4)pyiene 
















Indeno fl ,2 , 3-c,dlpy renei 
Diberuo (a,h)anthiacen« J 








- 






















Benzolg, h, Dpeiylcne 
















Phenol 
















2-Chlorophenol 
















2,4-Diinethylpbenol 1 ,. 
2-Nitrophenol J 








D 


A 


B 










- 


* 


- 




2,4-Dichlot'ophenol 
















p-Chloto-m-ciesol 








- 


• 






2,4,6-Trlchlorophenol 








- 


• 






2,4-Dlnitrophenol 
















4-Nitiopbenoa 












- 




4,S-Dinitro-o-cre60l 
















Pentachlorophenol 








- 


* 


- 




1. volatile fraction ana] 


yied 


by GC/HS 










2. base/neutra} fraction 


a n a I y 


lea by GC/HS 










3. acid fractign analyzed by GC/KS 












4. concenttation rangee; 
















A • 1 - 10 ug/L 
















B " 10 - 100 ug/L 
















C - 100 - 1000 ug/L 


(1000 


ug/L 


- 1 mg/U) 










D « 1 - 10 «g/L 














E - 10 - 100 rg/L 
















F • 100 - 1000 mg/L 
















• • peaK identified 


by CC 


but not confirmed by CC/MS 


enalysiE 
analysiG 








- ■ peak identified 


by GC 


but not confirned bv GC/HE 








of sajjiples froir 


related siteE 








S. + • compoundE not sepa 


rated 


by GC 


methodology 
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APPENDIX F 



1980 DISCHARGE FLOW RATES 
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TABLE F1 : Polysar Daily Flows (10* L/day) during sampling 
period August 12-31, 1980. 



Date 



Ditch In 



Ditch Out 



August 


12 


It 


13 


ti 


^^ 


II 


15 


II 


16 


II 


17 


ti 


18 


II 


19 


II 


20 


II 


21 


II 


22 


11 


23 


tt 


24 


II 


25 


II 


26 


II 


27 


II 


28 


II 


29 


II 


30 


ti 


31 



34 
32 
34 
33 
32 
32 
32 
29 
34 
32 
35 
32 
31 
29 
35 
32 
31 
34 
34 
29 



195 
183 
193 
193 
185 
200 
188 
193 
183 
188 
201 
183 
186 
185 
203 
200 
188 
195 
234 
200 
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TABLE F2: Petrosar Effluent Flow (USGPM) at the Waste Treatment 
Sample Sites, Septsnber 5-15, 1980. 

Date Site Numbers' 



September 5 250 500 150 300 350 1000 100 

** 6 175 525 150 225 375 2^00 100 

« 7 200 525 150 250 375 2400 100 

»• 8 200 575 200 250 375 2200 150 

" 9 200 575 200 250 375 1700 150 

" 10 150 580 200 200 380 1200 1$0 

« 11 200 600 200 300 400 2200 100 

••12 200 600 225 325 375 2700 1(50 

" 13 175 620 200 275 420 2800 100 

" 14 200 625 200 300 425 2700 iCid 

" 15 300 990 200 400 575 1700 iOO 

* Sites identified on treatment plant flow diagram. Figure B:9. 
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APPENDIX G 
1980 CONVENTIONAL CHEMICAL DATA 



Table Gl. Esso Chemical Intake , 1980. 



Date 



Sample 
Number 



Total 



Solids (mg/L) 
Sus. Dis. 



OOC 



Carbon (mg/L) 
Die PTC 



Phenols 
(ug/L) 



M 

I 



July 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 



29- Aug. 

3-7 

8-12 

13-17 

18-22 

23-27 



E7 

B8 

Ell 

B12 

E13 

E35 



121 


6 


128 


8 


120 


<5 


115 


<5 


130 


7 


120 


<5 



115 
120 
115 
110 
123 
115 



2.0 


19.4 


0.5 


2.2 


19.6 


0.7 


2.0 


20.2 


0.2 


2.1 


20.4 


0.9 


2.1 


20.4 


0.9 


1.5 


19.4 


0.5 



Table G2 . Esso Chemical Final, 1980 



Date 






Sample 
Number 




Solids 


Cmg/L) 






Carbon 


(mg/L) 


Phenols 
(ug/L) 










■"" 


" " 












1 










Total 


Sus. 


Dis. 


DOC 


Die 


PTC 




"J 


July 


2 9- 


-Aug. 2 


E9 


230 


30 


200 


5 


.8 


23.2 


2.9 


21 


1 


Aug, 


3- 


7 


ElO 


220 


20 


200 


7 


.8 


22.6 


4.1 


35 




Aug. 


8- 


12 


El 4 


185 


14 


171 


11 


.0 


24.4 


3.9 


15 




Aug. 


13' 


-17 


El 5 


160 


<5 


155 


3 


.8 


22.6 


1.2 


9 




Aug. 


IS- 


-22 


£16 


160 


<5 


165 


3, 


.0 


19.2 


1.0 


7 





Table G3. 


Esso CheiD 


ical Final , 1980. 










Date 


, 


Solids 


(mg/L) 




Carbon 


(mg/L) 


Phenols 
(ug/L) 




Total 


Sus. 


Dls 


Dcx: 


Die 


PTC 




July 29 


260 


19 


241 


8.7 


23.0 


— 


29 


July 30 


- 


- 


- 


- 


- 


~ 


^ 


July 31 


- 


13 


- 


4.0 


19.4 


1.8 


<2 


Aug. 1 


- 


30 


— 


4,7 


22.4 


2.2 


3) 


Aug. 2 


- 


« 


— 


4.6 


23.0 


2.1 


2€ 


Aug. 3 


- 


1 


- 


4.5 


22.2 


1.5 


28 


Aug. 4 


- 


7 


— 


4.9 


22,0 


2.4 


It 


Aug. 5 


— 


<5 


- 


4.3 


22.2 


1.2 


21 


Aug. 6 


- 


4 


— 


14.4 


23.0 


5.5 


•9 


Aug. 7 


- 


25 


— 


10.7 


22.6 


2.7 


70 


Aug. 8 


- 


20 


- 


8.3 


.22.0 


4.2 


- 


Aug. 9 


- 


14 


— 


7.3 


22.0 


2.0 


— 


Aug. 10 


- 


35 


— 


8.7 


22.2 


6.7 


■— 


Aug. 11 


- 


<S 


- 


31.0 


21.2 


2.7 


- 


Aug. 12 


— 


IS 


— 


7.5 


21.2 


2.1 


30 


Aug. 13 


- 


<5 


- 


4.5 


21.0 


1.2 


IS 


Aug. 14 


- 


<S 


- 


4.6 


21.4 


1.3 


15 


Aug. IS 


- 


- 


- 


4.5 


23.2 


0.3 


20 


Aug. 16 


170 


<5 


170 


3.6 


22.6 


1.3 


20 


Aug. 17 


- 


< 


- 


3.0 


23.6 


1.0 


13 


Aug. 18 


155 


10 


145 


3.0 


21.6 


1.3 


30 


Aug. 19 


220 


9 


211 


2.5 


3.2 


1.5 


17 


Aug. 20 


150 


8 


142 


2.6 


21.6 


1.1 


U 


Aug. 21 


150 


7 


143 


2.9 


22.0 


1.2 


SM 


Aug. 22 


150 


<S 


145 


3.3 


22.2 


1.0 


31 


Aug. 23 


205 


9 


196 


2.9 


23.2 


1.5 


t 


Aug. 24 


210 


14 


196 


3.0 


24.0 


1.9 


9 


Aug. 25 


215 


« 


210 


2.8 


2^1.0 


1.6 


3 


Aug. 26 


220 


& 


215 


2.8 


23.2 


1.1 


tJ$ 


Aug. 27 


150 


4 


144 


3.0 


23.2 


0.9 


13 



Table G4. Polysar Intake , 1980, 



Date 




Solids 


Cmg/L) 




Carbon 


(mg/L) 


Phenols 
(ug/L> 




Total 


Sus. 


Dis 


DOC 


Die 


PTC 




Aug. 12-16 


135 


<5 


130 


2.0 


19.8 


0.3 


<1 


Aug. 17-21 


125 


<5 


120 


2.1 


20,2 


0,5 


<1 


Aug. 22-26 


140 


<5 


135 


1.6 


20.0 


0.5 


2 


Aug. 27-31 


145 


5 


140 


2.1 


20.0 


0.5 


2 



LB 



Table G5. Polysar Ditch In , 1980 



Date 






Solids 


(mg/L) 




Carbon 


(mg/L) 


Phenols 
(ug/L) 






Total 


Sus. 


Dis 


DOC 


Die 


PTC 




Aug. 


12-16 


255 


5 


250 


3.3 


25.6 


0.7 


3 


Aug. 


17-21 


225 


<5 


220 


3.8 


24.6 


0.7 


2 


Aug. 


22-26 


315 


6 


309 


4.6 


29.8 


0.7 


2 


Aug. 


27-31 


230 


5 


225 


6.9 


22.4 


1.5 


2 



Tabl 


e G6. 


Polysar 


Ditch In 


, 1980. 










Date 






Solids 


(mg/L) 




Carbon 


(mg/L) 


Phenols 

Cug/L) 






Total 


Sus. 


Dis 


DOC 


Die 


PTC 




July 


30 


251 


4 


247 


3.3 


25.4 




5 


July 


31 


- 


14 


- 


7.8 


24.6 


2.2 


15 


Aug. 


1 


- 


2 


- 


3.5 


23.0 


- 


5 


Aug. 


2 


- 


3 


- 


2.5 


21.2 


- 


4 


Aug. 


3 


- 


7 


- 


4.5 


24.4 


0.6 


43 


Aug. 


4 


- 


5 


- 


4.4 


22.6 


<.5 


6 


Aug. 


5 


- 


<5 


- 


3.4 


21.0 


0.5 


4 


Aug. 


6 


- 


35 


- 


5.7 


26.6 


1.9 


11 


Aug. 


7 


- 


5 


- 


3.6 


24.8 


0.5 


21 


Aug. 


8 


- 


5 


- 


3.2 


22.4 


2.1 


- 


Aug. 


9 


- 


<5 


- 


3.4 


23.4 


0.5 


10 


Aug. 


10 


- 


<5 


- 


2.8 


23.4 


0.4 


3 


Aug. 


11 


- 


- 


- 


3.6 


24.0 


0.3 


3 


Aug, 


12 


- 


<5 


- 


4.3 


27,8 


0.3 


5 


Aug. 


13 


- 


<5 


- 


3.3 


23.8 


0.3 


6 


Aug. 


14 


- 


<5 


- 


5.1 


24.8 


0.4 


6 


Aug. 


15 


- 


<5 


- 


4.8 


26.4 


0.8 


60 


Aug, 


16 


205 


<5 


200 


3.4 


23.6 


0.4 


12 


Aug. 


17 


230 


5 


225 


8.0 


23.0 


0.7 


31 


Aug, 


18 


225 


<5 


220 


3.8 


25.8 


0.7 


10 


Aug. 


19 


240 


<5 


235 


4.2 


24.8 


0.5 


11 


Aug. 


20 


185 


<5 


180 


2.5 


4.0 


0.8 


9 


Aug. 


21 


215 


<5 


210 


3.6 


24.0 


0.9 


5 


Aug. 


22 


240 


<5 


235 


?4.3 


24.4 


0.5 


14 


Aug. 


23 


235 


<5 


230 


2.9 


23.2 


0,4 


3 


Aug. 


24 


235 


<5 


230 


3.0 


23.0 


<.4 


3 


Aug. 


25 


200 


<5 


195 


3.3 


24.0 


0.5 


8 


Aug. 


26 


725 


<5 


720 


13.0 


52.0 


0.9 


3 


Aug, 


27 


220 


<5 


2X5 


3.4 


24.6 


0.5 


7 


Aug. 


28 


195 


10 


185 


2.8 


22.4 


5.6 


4 


Aug. 


29 


185 


<5 


180 


2.9 


21.6 


- 


2 


Aug, 


30 


185 


<5 


180 


12.8 


22.4 


0.5 


44 


Aug. 


31 


300 


<5 


295 


15.4 


24.2 


- 


75 



Table G7. Polysar Ditch Out 



1980 



Date 



Aug. 12-16 

Aug. 17-21 

Aug. 22-26 

Aug. 27-31 





Solids 


(mg/L) 




Carbon 


(mg/L) 


Phenols 
(ug/L) 








Total 


Sus. 


Dis 


DOC 


Die 


PTC 




160 


5 


155 


1.9 


20.8 


1.1 


2 


150 


6 


144 


2.3 


20.8 


0.8 


2 


145 


<5 


140 


2.6 


21.2 


- 


3 


165 


<5 


160 


3.2 


21.4 


- 


1 



OB 
1^ 



Table G8. Polysar Ditch Out , 1980 



Date 






Solids 


(mg/L) 




Carbon 


(mg/L) 


Phenols 
(ug/L) 






Total 


Sus. 


Dis 


DOC 


Die 


pre 




July 


30 


183 


4 


179 


2.6 


21.8 




2 


July 


31 


- 


5 


- 


3.1 


20.2 


1.4 


2 


Aug. 


1 


- 


5 


- 


2.8 


20.2 


0.7 


3 


Aug, 


2 


- 


15 


- 


2.8 


19.8 


0.7 


3 


Aug. 


3 


- 


9 


- 


3.4 


19.8 


1.2 


25 


Aug. 


4 


- 


2 


- 


3.5 


20.2 


- 


4 


Aug. 


5 


- 


4 


- 


3.2 


20.0 


1.0 


2 


Aug. 


6 


- 


180 


_ 


3.9 


20.8 


14.0 


10 


Aug. 


7 


- 


10 


- 


3.1 


20.6 


2.8 


4 


Aug. 


8 


- 


4 


- 


8.7 


20.8 


1.0 


- 


Aug. 


9 


- 


13 


- 


7.4 


20.0 


0.9 


7 


Aug. 


10 


- 


<5 


- 


2.6 


19,6 


0.7 


2 


Aug. 


11 


— 


- 


- 


2.6 


19.4 


0.4 


3 


Aug. 


12 


- 


<5 


- 


3.2 


21.2 


1.2 


4 


Aug. 


13 


- 


<5 


- 


2,8 


19.2 


0.4 


<1 


Aug. 


14 


- 


<5 


- 


3,7 


19,8 


0.6 


<1 


Aug. 


15 


- 


_ 


- 


3,1 


19.6 


<.2 


24 


Aug. 


16 


155 


5 


150 


3.5 


19.2 


0.6 


8 


Aug. 


17 


145 


6 


139 


3.7 


22.2 


0.8 


13 


Aug. 


18 


145 


5 


140 


4.8 


20.0 


0.8 


12 


Aug. 


19 


150 


<5 


145 


3.4 


20.0 


0.7 


8 


Aug. 


20 


155 


5 


150 


2.6 


20.0 


0.6 


7 


Aug. 


21 


150 


<5 


- 


4.3 


20.0 


1.1 


20 


Aug. 


22 


150 


<5 


- 


3.7 


20.6 


1.0 


10 


Aug. 


23 


200 


<5 


195 


3.5 


21.8 


0.6 


3 


Aug, 


24 


140 


<5 


135 


3,8 


21.6 


6.7 


2 


Aug. 


25 


145 


<5 


140 


3,6 


21.6 


- 


- 


Aug, 


26 


190 


<5 


- 


4.2 


21.8 


0.6 


- 


Aug. 


27 


180 


<5 


175 


3.4 


21.8 


0.8 


- 


Aug. 


28 


180 


<5 


175 


3.1 


19.6 


0.6 


2 


Aug. 


29 


180 


<5 


175 


3.1 


19.6 


0.6 


2 


Aug. 


30 


185 


<5 


180 


3.5 


20.4 


0,6 


3 


Aug. 


31 


180 


<5 


175 


10.7 


22.4 


2.0 


3 






Table G9 . Dow Intake 



1980 



Date 



Sample 
Number 



Total 



Solids (mg/L) 
Sub, Dis. 



DOC 



Carbon (mg/L) 
Die PTC 



Phenols 
Cug/L) 



00 

o 



Aug, 6-10 


El 7 


Aug. 11-15 


El 8 


Aug, 16-20 


El 9 


Aug. 21-25 


E37 


Aug. 26-30 


E38 


Aug. 31-Sept.4 


E3 9 



130 


<5 


12 5 


2.2 


20.0 


0.4 


130 


<5 


125 


2.2 


20.2 


0,4 


125 


<5 


120 


2.2 


20.2 


0.5 


130 


<5 


125 


1.3 


19.4 


0.5 


135 


5 


130 


1.5 


19.6 


0.5 


140 


5 


135 


1.8 


19.2 


0.5 



<1 

<1 

1 

'2 
A 

5 



Table GIO. Dow 3rd St. Sewer, 1980. 



Date 



Sample 
Number 



Total 



Solids (mg/L) 
Sus. Dis. 



DOC 



Carbon (mg/L) 
Die PTC 



Phenols 
(ug/L) 



I 



Aug. 


6-10 


E20 


Aug. 


11-15 


E21 


Aug, 


16-20 


E22 


Aug. 


21-25 


E40 


Aug. 


26-30 


E41 


Aug. 


31-Sept. 4 


i E42 



190 
190 
180 
130 
125 
155 



<5 
<5 
<5 
<5 
<5 
5 



185 


4.9 


19.8 


0.8 


185 


6.4 


19.2 


0.8 


175 


6.2 


19.6 


1.6 


125 


26.5 


19.4 


- 


120 


8.9 


19.4 


- 


150 


9.0 


21.2 


- 



45 

36 
130 
13 
32 
38 



Table Gil. Dow 3rd Street Sewer , 1980. 



Date 



Total 



Solids (mg/L) 
Sus. Dis 



DOC 



Carbon (mg/L) 
Die PTC 



Phenols 
(ug/L) 



Aug, 6 
Aug. 7 
Aug. 8 
Aug. 10 
Aug. 11 
Aug. 12 
Aug. 13 
Aug. 14 
Aug. 15 
Aug. 16 
Aug. 17 
Aug. 18 
Aug. 19 
Aug. 20 
Aug. 21 
Aug .22 
Aug. 23 
Aug. 24 
Aug. 25 
Aug. 26 
Aug. 27 
Aug. 28 
Aug. 2 9 
Aug. 30 
Aug. 31 
Sept. 1 
Sept. 2 
Sept. 3 
Sept. 4 
Sept. 5 



200 
190 

175 
195 
185 
170 
160 
190 
225 
150 
175 



160 
140 
155 
180 
160 
170 
170 
160 



6 

5 

II 

<5 

<5 

<5 

<5 

<5 

<S 

7 

<5 

S 

7 

5 

11 

<5 

<5 

7 

<5 

<5 

<5 

5 

<5 

<5 

<5 

<5 

<5 

23 

<5 

<5 



193 
185 
170 
188 
180 
159 
155 
185 
218 
145 
170 



155 
135 
150 
175 
1S5 
147 
165 
155 



4.9 

4.9 

5.2 

7.2 

6.0 

6.5 

7.0 

7.9 

8.5 

7.4 

6.6 

6.2 

7.0 

6.6 

6.7 

65.0 

10.0 

70.0 

8.6 

5.4 

14.0 

16.4 

9.3 

6.2 

12.0 

8.6 

9.7 

5.2 

12.2 

11.9 



18.8 


1.2 


19.6 


1.1 


17.6 


1.1 


17.8 


0.6 


18.2 


0.8 


18.4 


0,5 


17.6 


0.6 


18.0 


0.7 


18.4 


0.4 


16.6 


1.8 


19.0 


1.0 


21.2 


2.5 


20.0 


3.8 


19.6 


1.1 


19.2 


1.2 


19,4 


1.0 


20.4 


0.6 


19.6 


1.7 


18.8 


0.6 


20.0 


0.7 


20.0 


0.9 


20.4 


0.8 


18.8 


0.9 


19.8 


<5.0 


19.4 


0.9 


20.0 


0.6 


19.6 


0.6 


20.4 


6.0 


19.0 


0.8 


18.0 


1.1 



100 

110 

110 

75 

65 

75 

175 

75 

3 

90 

150 

130 

230 

1000 

650 

210 

60 

105 

65 

125 

80 

60 

65 

50 

35 

Si 

31 

425 

200 



» 



Table G12. Ethyl Corporation Service Water 



1980 



Date 


Sample 




Solids 


(rag/L) 




Carbon 


Cmg/L) 


Phenols 






Number 














(ug/L) 


1 






















Total 


Sus. 


Dis. 


DOC 


Die 


PTC 




1^ 

OB 


July 16-22 


El 


275 


10 


265 


2.6 


19.4 


.8 


<1 


1 


July 23-29 


E2 


250 


5 


245 


1,6 


19.4 


<.5 


<1 




July 30-Aug. 5 


E6 


170 


5 


165 


2.9 


19.6 


1.1 


<1 




Aug. 6-12 


E2 9 


140 


8 


132 


1.3 


20.0 


0.6 


3 




Aug. 20-26 


E3 


155 


<5 


150 


1.3 


20.2 


0.4 


2 




Aug. 20-26 


E33 


145 


<5 


140 


1.4 


20.0 


0.4 


2 





Table G13. Ethyl Corporation Final Effluent , 1980 



Date 



Sampl e 
Number 



Total 



Solids (mg/L) 
Sus. Dis. 



DOC 



Carbon (mg/L) 
Die PTC 



Phenols 
Cug/L) 



Pb 
(mg/L) 



0» 



July 16-22 
July 23-29 
July 30- Aug. 
Aug, 6-12 
Aug, 13-19 
Aug. 20-26 



E3 

E4 

E5 

E31 

E3 2 

E34 



1200 

35 

1155 

905 
1125 

965 



25 


1010 


3.9 


18.6 


1.9 


<5 


30 


2.0 


19.6 


0.8 


65 


1090 


1.7 


17.2 


3.7 


25 


880 


1.8 


17.0 


- 


2@ 


1110 


13.1 


23.2 


— 



955 



2.2 



22,0 



4 

2 
t 
2 
4 

2 



.49 
,64 
.33 



Table G14. Ethyl Corp. Service Water 



1980, 



Oat* Type of Phenols 

Sanple (ug/L) 

<1) 



Solidfi Itaq/Li 
Total Sue. Die. 



DOC 



Carbon (ng/Ll 
Die PTC 



Cond. 
(uS/cm) 



pH 



Pb 
(Bg/L) 



July 16 
July 17 
July 18 
July 19 
July 20 
July 21 
July 22 
July 23 
July 24 
July 25 
July 26 
July 27 
July 28 
July 29 
July 30 
July 31 
Aug. 1 



Aug. 
Aug , 
Aug. 
Aug. 

Aug. 
Aug . 
Aug, 



Aug. 9 
Aug, 10 
Aug. 11 
Aug. 12 
Aug. 13 
Aug. 14 
Aug. 15 
Aug. 16 
Aug. 17 
Aug. 18 
Aug. 19 
Aug. 20 
Aug. 21 
Aug. 22 
Aug. 23 
Aug, 2 4 
Aug. 25 
Aug. 26 



C 
C 
C 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

G 
G 
G 
C 
C 

c 
c 
c 
c 
c 
c 

G 
C 
G 
C 
C 

c 
c 
c 
c 
c 
c 
c 



2 

<1 

<1 

1 

1 

<1 

1 

2 

1 

<1 

3 

3 

2 

<1 

<1 

<1 

<1 

<1 

<1 

1 

<1 

<1 



1 
1 

<1 
1 

<1 

9 

8 

8 

8 

6 

7 

<1 

<1 

<1 

<1 



179 
167 
170 
188 
179 
172 
174 
194 
183 
178 
192 
175 
169 
178 
169 



175 
155 
155 
160 
170 
155 
155 
155 
15S 
130 
125 
120 
120 



3 

1 

1 

12 

7 

3 

5 

2 

1 

2 

3 

3 

3 

2 

3 

5 

2 

2 

7 

4 

7 

10 

40 

8 

45 

<S 

<5 

<5 

<5 

<5 

<5 

5 

9 

14 

<5 

<5 

11 

6 

<5 

<5 

<5 

<5 



176 
166 
169 
176 
172 
169 
169 
192 
182 
176 
189 
172 
166 
176 
166 



165 
170 
150 
150 
169 
156 
150 
150 

149 

125 



1.7 
2.0 
2.2 

1.6 
1.7 
1.5 
1.6 



1 C • 24h continuous conpoeite 
C - grab sample 



1. 
1, 
1. 
1, 
1. 
1, 
1. 
1, 
1, 

i.a 

1.8 
2.0 
2.0 
2.0 
1.9 
1.7 
1.7 
2.3 
1.8 
1.9 
2.1 
1.7 
1.8 
1.6 
1.9 
1.5 
1.6 
1.7 
1.8 
1.6 
1.7 
2.0 
2.0 
2.0 
2.0 



20.2 
19.8 
19.6 
19.2 
19.2 
19.4 
18. B 
19.0 
19,6 
19.2 
20.0 
20.0 
19.8 
20.0 
19.2 
19.6 
19.4 
19.6 
18.8 
19.2 
19.4 
19.0 
19.0 
19.2 
19.6 
19.6 
IS. 6 
19.8 
18.8 
18.8 
IB. 8 
19.2 
19.4 
19.4 
19.6 
19.6 
19.2 
19.2 
19.6 
19.8 
19.6 
19.6 



- 


250 


7.6 


- 


280 


7.8 


- 


270 


7.8 


- 


270 


7.8 


- 


275 


8.0 


^ 


270 


7.9 


- 


330 


8.1 


_ 


320 


7.9 


- 


290 


7.7 


- 


330 


7.8 


- 


310 


7.6 


- 


230 


7.8 


<.5 


240 


7.5 


<.S 


250 


8.0 


<.5 


260 


8.0 


<.5 


270 


8.2 


<.5 


250 


8.3 


<.5 


245 


8.4 


0.5 


240 


8.4 


2.2 


- 


- 


0.6 


305 


7.7 


0.3 


295 


8.0 


0.2 


245 


7.8 


0.5 


250 


7.9 


0.6 


240 


8.0 


<.2 


255 


7.9 


0.3 


255 


8.1 


<.2 


240 


8.4 


0.4 


235 


8.6 


0.6 


255 


8.1 


0.8 


260 


7.7 


<.4 


235 


8.0 


<.4 


220 


8.3 


<.4 


26 


8.4 


0.8 


240 


8.1 


<.4 


225 


B.l 


<.4 


220 


8.1 


<.4 


225 


8.5 


<.4 


230 


8.0 



<.003 
<.0O3 
<.003 



003 
003 
003 
003 
003 
003 
003 
<.003 
<.003 
<.003 
<.003 



.003 
.003 
.003 
.003 
.003 
.003 
.003 
<.003 
<.0Ol 
<.003 
<.003 
<.003 
<.003 
<.0O3 
<.0O3 
<.003 
<.005 
<.005 

<:.oo5 

<.0O5 
<.0O5 
<.005 
<.005 
<.003 
<.003 
<.O03 
<.003 






Table G15. Ethyl Corp. Final Effluent , 1980. 



Date Type of Phenols 

Sample (ug/L) 

(1) 



Solids (mg/L) 



Total 



Sus. 



Dis. 



Carbon (mg/L) 
DOC DIG PTC 



Cond. 
(uS/cm) 



PH 



(mg/L) 



July 16 

July 17 
July 18 
July 19 
July 20 
July 21 
July 22 
July 23 
July 24 
July 25 
July 26 
July 27 
July 28 
July 29 
July 30 
July 31 
Aug. 1 



Aug. 
Aug, 
Aug, 
Aug , 
Aug. 
Aug . 
Aug. 
Aug . 
Aug, 
Aug. 
Aug. 



2 
3 

4 
5 
6 

7 

8 

9 

10 

11 

12 



Aug. 13 

Aug. 14 

Aug. 15 

Aug. 16 

Aug. 17 

Aug. 18 

Aug. 19 

Aug. 20 

Aug. 21 

Aug. 22 

Aug. 23 

Aug. 24 

Aug. 25 

Aug. 2 6 



C 
G 
C 
C 

c 

C 

c 

G 

c 

C 

c 

C 

c 

C 
C 

c 

C 

c 

G 
G 
G 
G 
C 

c 

C 

G 
G 
C 

c 
c 
c 

C 
C 
C 
C 
G 
C 
C 
C 

c 
c 



1 

9 

12 

4 

37 
17 
10 

1 
<1 

1 
<1 
<1 
16 
16 
21 
41 

2 

2 
13 
12 
31 



12 
41 
22 
50 
24 
38 
3 2 
32 
45 

11 
26 
12 
65 
7 
50 



1105 
562 
968 

652 
1103 
1120 
1086 

184 

187 
178 
179 
653 
1226 



1170 
1080 
1380 
1280 
700 
1120 
1180 
1080 
1380 
1330 



14 

3 

6 

8 

17 

12 

25 



2 

2 

7 

5 

41 

65 

70 

12 

9 

8 

265 

40 

20 

35 

<5 

85 
20 
<5 
40 
<5 
15 
20 
45 
25 
13 
13 
<5 
6 
<5 
20 
230 



1091 

559 

962 

644 

1086 

1108 

1061 

132 

185 
176 
172 
648 
1187 



C " 24h continuous composite 
G - grab sample 



1150 
1035 
1355 
1267 
6 87 
lllS 
1174 
1075 
1360 
1100 



18.3 


20.8 


- 


2750 


7.2 


.68 


2.6 


18.2 


- 


2750 


8.3 


.22 


1.5 


20.6 


- 


- 


- 


.74 


1.4 


19.8 


- 


2145 


7.7 


1.2 


1.4 


25.0 


- 


2025 


8.4 


1.5 


1.1 


27.2 


- 


2200 


8.9 


.65 


1.2 


18.0 


- 


- 


- 


- 


- 


- 


- 


2750 


8.0 


.034 


1.8 


19.8 


- 


~ 


- 


.024 


- 


- 


- 


2750 


7.8 


.015 


1.6 


19.2 


- 


- 


- 


.020 


1.7 


20.0 


- 


- 


- 


.019 


1.6 


20.0 


- 


250 


7.8 


.020 


1.5 


19.6 


- 


1155 


7.8 


.31 


1.3 


19.0 


- 


2200 


7.9 


1.7 


1.8 


16.2 


3.3 


1100 


8.1 


2.0 


0.9 


14.2 


4.4 


- 


- 


1.9 


1.3 


19.6 


0.9 


2300 


8.2 


.80 


1.3 


20.0 


0.7 


2550 


8.1 


.30 


1.0 


19.8 


1.7 


2300 


8.0 


1.3 


4.9 


2.8 


3.0 


- 


- 


4.4 


1.0 


15.2 


4.6 


2200 


8,0 


.58 


4.8 


18.0 


1.1 


- 


- 


.88 


1.4 


17.6 


2.0 


1950 


8.3 


.001 


1.6 


14.0 


3.3 


1750 


10.2 


1.0 


2.4 


12.8 


9.0 


1375 


9.9 


.34 


2,0 


15.0 


1.4 


1550 


9.4 


.37 


2.2 


18.8 


2.7 


1800 


7.7 


.3« 


2.5 


12.2 


1.4 


2150 


10.4 


.91 


25.0 


21,0 


1.4 


1660 


8.0 


1.2 


56.5 


20.4 


1.4 


1850 


8.9 


.039 


1.8 


20.0 


1.3 


1950 


8.25 


.041 


75.0 


19.6 


2.9 


1950 


8.2 


.e«» 


15.4 


18.0 


3.3 


1850 


8,7 


.na 


10.5 


20.8 


1.3 


1120 


8.1 


.««« 


1.7 


21.2 


1.3 


1650 


8.1 


.It 


1.2 


21.6 


0.4 


1900 


a. 2 


.02^ 


1.6 


20.8 


0.7 


1720 


8.3 


.ftl 


1.4 


22.4 


0.5 


1550 


7.9 


.47 


1.4 


20.2 


1.7 


2050 


8.1 


.19 


0.8 


21.2 


14.6 


3450 


8.6 


.f3 



I 



Table G16. Petrosar Intake , 1980. 



Date 




Solids 


(mg/L) 




Carbon 


(mg/L) 


Cond. 
(uS/cm) 


pH 


Phenols 
(ug/L) 


1 




Total 


Sus. 


Dis. 


DOC 


Die 


PTC 










Sept. 6 


165 


<5 


160 


1.6 


19.2 


<.4 


1700 


.8.0 


1 


1 


Sept. 9 


150 


<5 


145 


1.5 


19.4 


<5.0 


210 


8.4 


<1 




Sept, 13 


145 


<5 


140 


1.7 


19.8 


0.6 


220 


8.4 


7 





Table G17. Petrosar Chemical DAF , 1980. 



Date Solids (mg/L) Carbon Cmg/L) Cond. pH Phenols 

(uS/cm) (ug/L) ' 



Total Sus. Dis. DOC DIG PTC 



Sept. 6 5620 80 5540 92.2 33.6 7.7 4850 

Sept. 7 6110 35 6070 92.2 19.6 7.4 7000 

Sept. 8 6640 40 6590 177.0 25.8 12.3 8200 

Sept. 9 5880 50 5830 180.0 21.4 13.7 6900 



5540 


92.2 


6070 


92.2 


6590 


177.0 


5830 


180.0 


4640 


94.1 


5830 


70.0 


7380 


78.0 


7080 


72.0 


5170 


98.0 



Sept. 10 4670 35 4640 94.1 23.4 22.4 6000 

Sept. 11 5900 65 5830 70.0 25.0 18.0 7000 

Sept. 12 7470 85 7380 78.0 37,2 7.7 8000 

Sept. 13 7140 65 7080 72.0 26.6 12.0 7800 

Sept. 14 5240 70 5170 98.0 27.6 10.0 6200 



33.6 


7.7 


19.6 


7.4 


25.8 


12.3 


21.4 


13.7 


23.4 


22.4 


25.0 


18.0 


37,2 


7.7 


26.6 


12.0 


27.6 


10.0 



6.9 


8500 


6.8 


16500 


7.0 


12500 


6.9 


14000 


6.9 


19000 


7.5 


14000 


6.8 


13000 


5.7 


12000 


7.4 


14000 



Table G18. Petrosar Oily DAF , 1980 



Date Solids (mg/L) Carbon (mg/L) Cond. 
(uS/cm) 



Total Sus. Dis. DOC DIC PTC 



pH 


Phenols 
(ug/L) 


1 

^- 
go 


7.0 


700 


1 


7.2 


675 




7.0 


2800 




7.3 


750 




7.1 


850 




8.0 


875 




7.1 


1300 




7.5 


1100 




7.8 


2500 





Sept. 


6 


1120 


Sept. 


7 


1170 


Sept. 


8 


1150 


Sept. 


9 


1270 


Sept. 


10 


1280 


Sept. 


11 


1220 


Sept. 


12 


1170 


Sept. 


13 


1190 


Sept. 


14 


125 



20 1100 14.8 20.6 9.8 1125 

20 1150 13.7 21.6 9,6 1700 

20 1130 12.2 22,8 7.6 1650 

15 1250 13.0 23.4 10.7 1700 



6 1270 14.5 21.8 11.0 1700 

15 1210 14.5 26.4 2.9 1650 

14 1150 14.5 26.4 4,2 1485 

20 1170 52.5 23.2 7.3 1485 

6 120 1.6 19.2 0.8 970 



20.6 


9.8 


21.6 


9,6 


22.8 


7.6 


23.4 


10.7 


21.8 


11.0 


26.4 


2.9 


26.4 


4,2 


23.2 


7.3 


19.2 


0.8 



Table G19, Petrosar Biox Unit , 1980. 



Date Solids (mg/L) Carbon (mg/L) Cond p^ Phenols i 

(uS/cib) (ug/U ,^ 

— — « 

o 



Total Sus. Dis, DOC DIC PTC 



Sept. 6 4730 30 4700 30.0 15.0 9.9 4450 6.9 175 

35 5010 29.0 15.0 7.7 5800 

25 5140 72.0 15,6 11.6 6700 

20 5000 93.0 15.6 8.7 6000 

25 4220 72.0 13.8 10.1 5200 

25 4090 46.5 14.8 9.1 4800 

20 4920 45.0 20.6 5.3 5800 

35 5650 42.0 16.6 5.9 6200 

25 4860 69.5 15.8 4.4 5800 



Sept. 


7 


5040 


Sept. 


8 


5170 


Sept. 


9 


5020 


Sept. 


10 


4250 


Sept. 


11 


4120 


Sept. 


12 


4940 


Sept. 


13 


56 90 


Sept. 


14 


4890 



7.7 


100 


6.9 


125 


7.2 


750 


6.8 


250 


7.8 


550 


7.2 


900 


7.4 


1025 


7.5 


525 



Table G20. Petrosar A/C Filter 



1980 



Date 



Solids (mg/L) 
Total Sus. Dis. 



DOC 



Carbon (mg/L) 
Die PTC 



Cond. pH Phenols 

(uS/cm) (ug/L) i 



Sept. 


6 


1040 


7 


Sept. 


7 


1170 


7 


Sept. 


8 


1120 


9 


Sept. 


9 


1260 


12 


Sept. 


10 


1250 


12 


Sept. 


11 


1240 


<5 


Sept. 


12 


1120 


8 


Sept. 


13 


1150 


7 


Sept. 


14 


720 


<5 



1033 


5.1 


1163 


3.6 


1111 


2.8 


1248 


2.8 


1238 


1.9 


1235 


2.3 


1120 


2.9 


1140 


2.4 


715 


56.5 



24.0 
26.6 
24.4 
25.0 
28.2 
20.8 
24.6 
25.2 
18.4 



2.8 
2.8 
2.6 
2.9 
3.6 
2.3 
2.5 
2.3 
0.6 



1240 
1450 
2000 
1750 
1700 
1540 
1560 
1400 
955 



7.2 
7.3 
7.4 
7.3 
7.2 
7.9 
7.1 
7.3 
7.2 



240 
300 
525 
300 
900 
325 
250 
700 
375 



Table G21. Petrosar Final 



1980. 



Date 



Solids (mg/U 
Total Sus. Dis. 



DOC 



Carbon (ntg/L) 
Die PTC 



Cond. 

(uS/cm) 



pH 



Phenols i 
(ug/L) 



M 



Sept. 


6 


1300 


7 


Sept. 


7 


1530 


13 


Sept. 


9 


2250 


20 


Sept. 


11 


1230 


13 


Sept. 


14 


1160 


9 



12 93 


9.1 


1527 


9.8 


2230 


28.5 


1220 


9.3 


1150 


18.0 



16.8 
13.8 
20.8 
10.2 
21.2 



2.2 
2.9 
5.7 
2.4 
2.0 



1240 
2000 
2700 
1460 
1500 



7.1 
6.8 
7.4 
7.5 
7.3 



16 
40 

425 
35 

180 



I 7 
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TABLE HI : 


SLBimary of Bioassay Results 
1979 in the Sarnia District. 


for samples 


collected 


during 


Company 


Sample 


Date 


Date 


Sample 


96 hr. 




Site 


Sampled , 


Tested 


No. 


LC50 


C.I.L. 


Final 


26/07/79 


26/07/79 


79-23 


N.L.' 


Dow 


Scott Rd.Dump 


26/07/79 


26/07/79 


79-21 


N.L. 


Dow 


54" Sluice 


20/06/79 


21/06/79 


79-1 


N.L. 


Dow 


54" Sluice 


18/07/79 


19/07/79 


79-11 


100 J 


Dow 


54" Sluice 


1 5/08/79 


16/08/79 


79-32 


N.L.' 


Dow 


3rd St. Sewer 


20/06/79 


21 /06/79 


79-3 


N.L. 


Dow 


3rd St. Sewer 


18/07/79 


19/07/79 


79-13 


885t 


Dow 


3rd St. Sewer 


15/08/79 


16/08/79 


79-34 


>100? 


Dow 


Acid Tile Drain 


20/06/79 


21/06/79 


79-2 


u% 


Dow 


Acid Tile Drain' 


20/06/79 


21/06/79 


79-2 


8656 


Dow 


Acid Tile Drain 


18/07/79 


19/07/79 


79-12 


>100$ 


Dow 


Acid Tile Drain 


15/08/79 


16/08/79 


79-33 


3256 


Dow 


Acid Tile Drain* 


1 0/08/79 


16/08/79 


79-33 


N.L. 


Dupont 


Final 


24/07/79 


24/07/79 


79-15 


N.L. 


Ethyl 


Final 


25/1 0/79 


25/10/79 


79-162 


N.L. 


Ethyl 


Final 


31/07/79 


31/07/79 


79-25 


23 


Holmes 


Final 


26/07/79 


26/07/79 


79-22 


N.L. 


Esso 


Final 


25/07/79 


25/07/79 


79-16 


N.L. 


Esso 


Final 


02/08/79 


02/08/79 


79-31 


>^Q0% 


lOEL 


Tank Farm Drain. 


26/07/79 


26/07/79 


79-19 


N.L. 


lOEL 


Cooling HiO 


26/05/79 


31/05/79 


79-27 


N.L. 


lOEL 


Bi-ox Plant 


29/05/79 


31/05/79 


79-26 


N.L. 


lOEL 


Service H2O 


29/05/79 


31 /05/79 


79-25 


N.L. 


Petrosar 


Final 


31/07/79 


31/07/79 


79-24 


N.L. 


Polysar 


66" Sewer 


01 /08/79 


01 /08/79 


79-26 


N.L. 


Polysar 


Ditch Out 


16/08/79 


16/08/79 


79-37 


N.L. 


Polysar 


Ditch In 


16/08/79 


16/08/79 


79-36 


N.L. 


Polysar 


Ditch Out 


01/08/79 


01/08/79 


79-28 


N.L. 


Township 


Ditch In 


01 /08/79 


01 /08/79 


79-27 


N.L. 


Polysar 


Ditch Out 


27/06/79 


27/06/79 


79-7 


N.L. 


Polysar 


Ditch In 


27/06/79 


27/06/79 


79-6 


N.L. 


Polysar 


Stereo API 


16/08/79 


16/08/79 


79-38 


4l5t 


Polysar 


66"Sewer 


16/08/79 


16/08/79 


79-35 


N.L. 


Polysar 


Stereo API 


01/08/79 


01/08/79 


79-30 


30$ 


Polysar 


Stereo API 


27/06/79 


27/06/79 


79-4 


28% 


Polysar 


Styrene II 


16/08/79 


16/08/79 


79-39 


23% 


Polysar 


66" Sewer 


27/06/79 


27/06/79 


79-5 


N.L. 


Shell 


Final 


29/05/79 


31/05/79 


79-22 


N.L. 


Shell 


Service HiQ 


29/05/79 


31/05/79 


79-27 


N.L. 


Shell 


Cooling HaO 


29/05/79 


29/05/79 


79-20 


N.L. 


Shell 


Final-Pond 


1 1 /O6/79 


11/06/79 


79-46 


N.L. 


Sun 


Service HaO 


29/05/79 


31/05/79 


79-24 


N.L. 


Sun 


Final 


29/05/79 


31/05/79 


79-22 


N.L. 


Twn. Dito^ 


I Railway Track 


26/07/79 


26/07/79 


79-17 


N.L. 


Scott Rd. 


Township Ditch 


01/08/79 


01/08/79 


79-29 


N.L. 


Scott Rd. 


Township Ditch 


26/07/79 


26/07/79 


79-20 


N.L. 


Scott Rd. 


Township Ditch 


29/07/79 


19/07/79 


79-14 


>1005t 


Scott Rd. 


Township Ditch 


27/06/79 


27/06/79 


79-8 


65* 



'N.L. = not lethal 

*pH of sample was adjusted to 7.0 before bioassay conducted. 
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